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(SR-6J)
February 16, 2001

Mr. D. Michael Light
Manager, Remedial Projects
Solutia, Inc.
P.O. Box 66760
St. Louis, Missouri 63166-6760

RE: Comments on Human Health and Ecological Risk Assessments
Sauget Area 1 Site, Sauget and Cahokia, Illinois

Dear Mr. Light:

A review of Solutia's January 9, 2001, submittal of the Human Health Risk Assessment and
the Ecological Risk Assessment for the Sauget Area 1 Site has been conducted by the U.S.
Environmental Protection Agency (U.S. EPA) as well as the following agencies: U.S. Army
Corps of Engineers (and their contractor Weston, Inc.), Illinois EPA, U.S. Fish and Wildlife
Service. The Illinois Department of Natural Resources has also provided informal
comments at this time. Comments from all reviewing agencies on both documents are
attached. Until these comments are fully addressed U.S. EPA cannot approve the risk
assessments. Please re-submit the revised assessments on or before March 30, 2001. In
an effort to expedite Solutia's revision process and to help assure that Solutia understands
the needed revisions outlined in our comments, we plan to meet to discuss the comments on
Wednesday February 21, 2001, at 9:00 am at the Sauget Village Hall.

If you have any questions regarding the attached comments before our February 21st

meeting, please do not hesitate to contact me at 312/886-4663.

Sincerely,

Michael McAteer
Remedial Project Manager

cc: Thomas Martin, USEPA
Tim Gouger, USACE
Candy Morin, IEPA
Kevin de la Bruere, USFWS
Michael Henry, IDNR
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 5

COMMENTS ON HUMAN HEALTH RISK ASSESSMENT AND
ECOLOGICAL RISK ASSESSMENT

SAUGET AREA 1 SITE - SAUGET/CAHOKIA, ILLINOIS

Human Health Risk Assessment:

1. Page 3-9, Section 3.2.3.1: At the end of the fifth paragraph on this page, a statement
needs to be added regarding the fact that neither U.S. ERA nor Illinois ERA consider TACO
to be an ARAR and that the HHRA's use of TACO here is for screening purposes only.

RESPONSE TO USEPA-1:

The following text will be inserted in Section 3.2.3.1 on Page 3-9 at the end of the
second paragraph:

INSERT-1: It should be noted that the TACO Tier 1 criteria are being used
here strictly as screening values; they are not considered either by
USEPA or IEPA to be an "applicable or relevant and appropriate
requirement" (ARAR) under the NCP.

In addition, ARAR will be added to the List of Acronyms.

2. Page 5-5, Section 5.2.2: In the first paragraph of this section the statement is made
regarding the Borrow Pit lake that "access is very difficult due to its setting." U.S. ERA does
not agree with this statement. There are no barriers to accessing this lake and U.S. ERA
has encountered local residents fishing in the area (i.e., Old Prairie Du Pont Creek). Please
revise this statement accordingly.

RESPONSE TO USEPA-2:

On Page 5-5, the third sentence of the first paragraph of Section 5.2.2 will be
replaced with the following text:

INSERT-2: The Borrow Pit Lake is located on private property, and access
is uncontrolled. Recreational fishing may occur in Borrow Pit Lake.
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3. Page 5-14, Section 5.4.3: The calculation for determining the number of days per year
that a worker would not likely be exposed to soils due to weather restrictions seems to be an
overestimation. A rainfall event of only .1 inches, or even up to or slightly in excess of .5
inches, would not likely restrict outdoor activities. Also, the average daily maximum
temperature for St. Louis never drops below 32 degrees (F.) at any point during the year (the
lowest average daily max. is 37 degrees for 12 days during mid-January). Given this, it is
unreasonable to assume 27 days per year of weather restrictions relating to "cold"
temperatures.

USEPA-3

This comment was discussed at the February 21,2001 meeting conducted at the
Sauget Village Hall between USEPA and its contractors the USAGE and
Weston/Avatar; IEPA; the USFWS; and Solutia and its contractors ENSR and
Menzie-Cura (hereinafter referred to as the 2/21/01 meeting). ENSR clarified that
the use of the meteorological factor based on temperature and precipitation did
not mean that workers or residents would not be outdoors on such days, only
that the soil would not be available for significant contact either because it was
wet or frozen. It was agreed that this would be clarified in the text. The following
text will be inserted on Page 5-13, Section 5.4.3 before the last sentence of the
first paragraph:

INSERT-3: This is not to say that workers or residents would not be
outdoors on such days, only that the soil would not be available for
significant contact either because it is wet or frozen.

ENSR's meteorologist, Brian Stormwind, spoke with Mike McAteer of the USEPA
on 2/28/01. They agreed that the USEPA's information in the comment about the
"average daily maximum temperature" is correct, i.e., the lowest average
maximum daily temperature in January is approximately 37 degrees. Because it
is an average, some days the maximum temperature might be higher and some
days it might be lower. They also agreed that the value used in the risk
assessment for the "average number of days during the year with a maximum
temperature less than 32 degrees" is also correct. Again, because it is an
average, some years the number of days might be higher and some years the
number of days might be lower. Subsequently, on 3/2/01, Mike McAteer and Lisa
Bradley of ENSR spoke and agreed that the meteorological factor used in the risk
assessment was appropriate and that no revision to the quantitative risk
assessment was necessary. However, it was agreed that the use of the
meteorological factor would be discussed in the uncertainty section. The
following text will be inserted in Section 6.5.3 on Page 6-13 as a new third

3
J:\lndl_Service\ProjectFiles\Solutia-6105\Sauget-6105-002\Comment ResponseVcomment&response.doc



paragraph under "Exposure Assumptions":

INSERT-4: A meteorological factor was used in the risk assessment to
account for the number of days when direct contact with soil or intrusive
activities will not occur for receptors during inclement weather, i.e., when
it is raining or snowing, when the ground is wet or frozen, or when snow
or ice (32 degrees F) are covering the ground. This is not to say that
workers or residents would not be outdoors on such days, only that the
soil would not be available for significant contact either because it is wet
or frozen. Thus, the exposure frequency was adjusted for these site-
specific meteorological conditions. A meteorological factor of 24% was
calculated (see Section 5.4.3). The meteorological factor was applied only
to the resident and outdoor industrial worker receptors (not to the indoor
industrial worker, construction worker, trespassing teen, recreational teen
or recreational fisher receptors). A review of the RME and MLE risk and
hazard estimates for these receptors indicates that if a meteorological
factor was not used in the risk assessment, all risks that are within the
target risk range would remain within the target risk range, and all hazards
that are below the target of one would remain below the target Therefore,
the conclusions and recommended response actions would not change
based on the use of the meteorological factor.

4. Page 8-13, Section 8.5: It is unclear how Solatia has come to the conclusion that
remedial action is needed only at a single location at Site I based on the data. Clearly the
HHRA as it now stands shows risks in excess of U.S. EPA's acceptable risk range for Sites,
G, H and I. This statement needs to be revised in accordance with the data.

RESPONSE TO USEPA-4:

A remedial action was recommended for Site I based on an exceedance of the
target risk range and an exceedance of the toxic-endpoint based target hazard
index for the RME outdoor industrial worker receptor due to direct contact
exposures to COCs in soil. A remedial action was recommended for Sites H and
I based on an exceedance of the target risk range and exceedances of the toxic-
endpoint based target hazard indices for the RME outdoor industrial worker due
to COCs in soil and the RME construction worker receptor due to exposure to
COCs in groundwater. The recommended remedial action for these Sites
consisted of institutional controls to prevent excavation into the Sites, and the
use of appropriate personal protective equipment (PPE) should excavation be
deemed necessary in the future. Note that although the total hazard index for the
RME construction worker at Site G exceeded the target of one, the target was not
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exceeded on a toxic-endpoint-specific basis (see Table 8-5), therefore, no
remedial actions were proposed for this Site.

Since submittal of the HHRA and the 2/21/01 meeting, the EE/CA and RI/FS for
Sauget Area 1 has been submitted to USEPA (3/9/01). This document presents
remedial options for Sauget Area 1 in greater detail.

In response to other comments received on the HHRA (see USACE-COVER-1
through 4 below), additional evaluation of the construction worker scenario is
being conducted. The results will be summarized in a revised Section 8
(presented here as Attachment 7), as discussed in the response to comment
WESTON-9.

Ecological Risk Assessment

1. Page 10: Under the discussion of the Bald Eagle, it should be noted here, as well as in
other areas of the report where discussing the Bald Eagle (i.e., page 29), that personnel
from both U.S. EPA and Illinois EPA spotted two bald eagles on-site (in area of Site Q at
Sauget Area 2) in late 1999.

2. Page 16: In the discussion relating to Biota there is a statement regarding the fact that
no fish were present in Dead Creek Segment F. Is this a result of low water levels or no
water in the segment at that time? This should be explained in the text.

3. Page 26: The statement in the first full paragraph on this page that both the reference
areas and the Site study areas are both impaired to the same degree seems to conflict with
the statement in the paragraph above it: "The number of organisms in reference location Ref
2-1 is greater than the other stations by an order of magnitude." Are the "other stations"
referred to here at the Site or other reference locations?

4. Page 45 - Summary and Conclusions: U.S. EPA has a general concern with the
conclusions reached by Solatia regarding known damage and potential risks to the
environment from contamination in Dead Creek Segment F and the Borrow Pit Lake. The
assessment over emphasizes the results that indicate little or no risk to certain areas of the
Site. However, of more concern to U.S. EPA and eventually the public, are those study
results that clearly indicate known or potential damage to the environment at the Site. This
section must be revised to include and elaborate on the following facts:

numerous contaminants of concern exceed ecological benchmarks at that Site area,
well in excess of levels found in the reference areas
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fish body burdens for mercury exceed toxic benchmarks, something not seen in the
reference areas, clearly indicating that there is some potential for adverse effects on
fish in the Site area
food chain modeling indicates potential risk to great blue heron eating mercury
contaminated fish at the Site
In Creek Segment F, Probable Effects Concentrations (PEC) or Severe Effects
Levels (SEL) were exceeded for six metals: cadmium, copper, lead, mercury, nickel
and zinc. Threshold Effects Concentrations (TEL) were exceeded for these metals
and for arsenic, iron, manganese, total PCBs, seven pesticides and fluoranthene -
again this indicates a real potential for adverse effects on biota.
In the Borrow Pit Lake, PEC and SEL guidelines were exceeded by manganese and
nickel and these metals plus arsenic, cadmium, copper, iron, lead, zinc, DDE, total
DOT, gamma-BHC, and heptachlor epoxide exceeded the TEC and LEL values.
In the Acute Toxicity Test for Hyallela Azteca, the growth of this amphipod was
statistically lower in stations 1 and 3 in the Borrow Pit Lake
In the Chronic Toxicity Test for C. tentans, survival, emergence, and reproduction in
stations BP-1 and BP-3 in the Borrow Pit Lake were significantly lower than the
laboratory controls.
Hazard Indices exceeded 1 for the river otter and herons under certain Borrow Pit
Lake foraging scenarios
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Michael McAteer
US Environmental Protection Agency, Region V
Superfund Program
77 West Jackson Blvd
Chicago, IL 60604

Mr. McAteer,

As requested, the U.S. Army Corps of Engineers and our Contractor, Roy F. Weston Inc,
have finished reviewing the Sauget Area 1 - EECA & RI/FS, Volume II, Human Health Risk
Assessment and the Ecological Risk Assessment submitted January, 2001. Our comments
to these documents are provided in the attachments. Finalization of our review and
comment for the EECA and RI/FS Support Sampling Plan, Volume 2, Leachate Treatability
Tests will be submitted to you by February 23,2001.

Though review of the Human Health Risk Assessment demonstrated substantial consistency
with the planning documents, we cannot recommend approval given the following:

1. Prior characterization work showed organic and inorganic soil contamination greater
than a percent of the soil, or higher than 10,000 mg/kg for waste compounds in many
waste areas. However, the wastes and highly contaminated soils were not addressed in
the risk assessment, which significantly compromised the adequacy of the assessment.

See response below.

2. The Waste Boring samples were analyzed for TCLP parameters rather than Total
parameters. The TCLP analyses does not further define the extent of soil
contamination, though does provide a characteristic classification for off-site disposal.

See response below.

3. The TCLP analyses cannot be used in the risk assessments, only total analyses can.

See response below.
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4. While the human health risk assessment does include the construction worker scenario
with exposure to groundwater, the scenario does not include exposure to contaminated
soil or wastes. Also, the leachate analyses should also be evaluated in the construction
worker exposure scenario.

RESPONSE TO USAGE - COVER 1 through 4:

USEPA and Solutia have agreed that additional construction worker evaluations
will be included in the HHRA. A separate evaluation of the construction worker
receptor's potential exposure to subsurface soil/waste and leachate in Sites G,
H, I and L has been conducted. Subsurface soil/waste data were obtained from
the E&E report (Sauget Area 1 Data Tables/Maps, Ecology and Environment, Inc.,
February 1998, prepared for USEPA Region 5 Office of Superfund, Chicago, IL,
ARCS Contract No. 68-W8-0086, Work Assignment No. 47-5N60). The
construction worker receptor's potential exposure to leachate in Sites G, H, I and
L was conducted using the TCLP data obtained from the SSP (i.e., the TCLP data
are being used as a surrogate for leachate data). This evaluation will be
presented in a new Appendix T, which is submitted here as Attachment 1. This
evaluation is being conducted in addition to the construction worker scenarios
already included in the HHRA. The results will also be discussed in Section
6.3.3.1 and the revised Section 8 (see Attachment 7).

The following text will be inserted as a new Section 6.3.3.1 on Page 6-5, at the end
of the 6.3.3 text:

INSERT-20: 6.3.3.1 Summary of Additional Construction Worker
Evaluation.

Pursuant to comments received from USEPA on the December 29,2000
Human Health Risk Assessment for Sauget Area 1 (the HHRA), an
additional evaluation has been conducted for the construction worker and
is presented in Appendix T. This evaluation has been conducted to
evaluate potential risks to the construction worker associated with
constituents in subsurface soil and in leachate in Sites G, H, I and L, and
follows the same methods as the HHRA.

Subsurface samples collected in the Sites as part of the SSP were
analyzed for TCLP, not total constituent concentrations. Therefore,
historical data collected for other investigations were employed to
evaluate construction worker contact with COPCs in the subsurface.
These data were obtained from the following: Sauget Area 1 Data
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Tables/Maps, Ecology and Environmental, Inc., February 1998, prepared
for USEPA Region 5 Office of Superfund, Chicago, IL, ARCS Contract No.
68-W8-0086, Work Assignment No. 47-5N60. The historical data are
unvalidated, and detection limits were not available for the majority of
results reported as not detected. Therefore, only results reported as
detected were used in this evaluation.

TCLP data from subsurface samples collected in the Sites were used to
represent leachate concentrations, i.e., concentrations in groundwater
within the fill material. This evaluation is separate from, and in addition
to, the evaluation of the construction worker receptor's exposure to
groundwater in the main text of the HHRA (in which the Site groundwater
data were used).

The potential risk for the construction worker for both the RME and MLE
scenarios for all Sites is below or within the USEPA risk range of 10"* to
10-6.

The potential His for the construction worker (RME) are above the target
HI of 1 in each Site. The HI for the construction worker for the MLE
scenario is above 1 for all Sites with the exception of Site L.

Without addressing these concerns and the comments provided in the attachments, the Human
Health Risk Assessment is incomplete and misleading.

Our review of the Ecological Risk Assessment identifies numerous sections, which lack the
specificity to even support the risk assessment. Considerable effort is needed to address
the attached comments and develop a defensible document.

If you have any questions or comments, please call me at (402) 293-2514.

Sincerely

Timothy P. Gouger, PE
USAGE Rapid Response
Project Manager
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USAGE COMMENTS
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Comments on the
Human Health Risk Assessment

USAGE Thomason
Sauget Site, Illinois

February 13,2001

1. General Comment - Please provide a summary of all deviations from the work plan
and explanations for these deviations.

RESPONSE TO USAGE (2/01 )-1:

A summary of the deviations from the work plan and explanations for the
deviations are presented in the table in Attachment 2. This table will be
included as Table 1-1 of Section 1 of the text. The following text will be
inserted as a new paragraph 4 on Page 1-1 of Section 1:

INSERT-10: There have been some deviations from the work
plan in the conduct of this HHRA. Table 1-1 provides a
summary and explanation of the deviations.

2. Sections 5 and 6 - The construction worker scenario for waste sites was not
properly evaluated since only surface soil data was used. Most of the data obtained
during investigation of the waste sites could not be used to evaluate direct contact
risk due to subsurface soil. It doesn't make sense to assume that the construction
worker might have direct contact with groundwater in an excavation, but not the soil.
The risk assessment should not be accepted until this exposure pathway is
appropriately assessed.

RESPONSE TO USAGE (2/01)-2:

Construction worker potential exposure to COPCs in subsurface
soil/waste and leachate is being addressed in this response to comments
document. Please see response to "USACE-COVER-1 through 4"
comment above.

3. Section 6 - Paragraph 5.3.5. The HHRA work plan stated that the recreational
teenager and residential receptor risks would be evaluated both separately and in
total. Is there a table in Section 6 showing these combined risks?
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RESPONSE TO USAGE (2/01 )-3:

Table 5-1 of the HHRA Work Plan provided the proposed Receptor/Area
matrix for the HHRA for Sauget Area 1. This table indicated that resident
receptor risks for each transect would be added to the recreational teen
receptor risks calculated for the adjacent Dead Creek segment Due to its
distance from the residential transects, creek segment F and the Borrow
Pit Lake were not included for the proposed cumulative risk evaluation.

On May 31, 2000, subsequent to the preparation of the work plan, and
prior to the preparation of the HHRA, the USEPA issued a Unilateral
Administrative Order (UAO) to Monsanto Company and Solutia Inc.
(Docket No. V-W-99-C-554) pursuant to section 106(a) of the
Comprehensive Environmental Response, Compensation and Liability Act
of 1980 as amended, 42 U.S.C. Section 9606(a). The Order required
response activities at Sauget Area 1 Creek Segments B and Site M and
Creek Segments C, D and E and the portion of Creek Segment F between
Creek Segment E and Route 3, which are located in Sauget and Cahokia,
Illinois, including the removal of sediments from these areas. Therefore,
environmental data from Site M and Dead Creek segments CS-B, CS-C,
CS-D, CS-E, and a portion of CS-F were not included in the risk
assessment.

Table 5-1 of the HHRA report presents the receptor/area matrix for Sauget
Area 1 based on both the removal action and the identification of COPCs
in each environmental medium. As CS-F was not identified for the
recreational/residential receptor cumulative risk assessment in the work
plan, the cumulative evaluation was not included in the HHRA report As
can be seen in the Section 8 summary tables, the recreational teen risks
and hazards would not significantly add to even the highest residential
risks and hazards.

4. Sections 6.1 and 8.4.1. The same 1991 EPA guidance which is cited to support a
target risk level for carcinogens of Kr4 also states: "A risk manager may also decide
that a baseline risk level less than 10~* is unacceptable due to site specific reasons
and that remedial action is warranted." It also states: "Once a decision has been
made to take an action, the Agency has expressed a preference for cleanups
achieving the more protective end of the range (i.e., 10*6), although waste
management strategies achieving reductions in site risks anywhere within the risk
range may be deemed acceptable by the EPA risk manager." In order that
appropriate risk management decisions can be made, the risk characterization
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should identify all scenarios where a 10"6 carcinogenic risk is exceeded and
selection of COCs should be based on an exceedance of this level. Remedial goal
options corresponding to 10"*, 10/5, and 10/6 should then be developed.

RESPONSE TO USAGE (2/01 )-4:

As agreed in the 2/21/01 meeting, Section 8 will present a listing of
receptors/areas/pathways and the major risk-driving constituents that
have risks:

• Below the 10"6 risk level;

• In the 10-* to 10-5 risk range;

• In the 10"5 to !()•* risk range; and

• Above the 10*4 risk level.

As noted in later comment responses (WESTON-9), Section 8.4 through
the end of Section 8 have been revised to increase clarity, and to address
the additional risk evaluations for the construction worker noted above.
The revised sections, presented here as Attachment 7, include the above
listing.

5. Section 8. While it is understood that ordinances are in effect in Sauget and
Cahokia prohibiting the use of groundwater as a potable water supply, this document
does not evaluate whether the waste areas may be impacting groundwater used for
drinking water in other locations or what future impacts the waste areas may have on
area groundwater. The potential for residential nonpotable wells to become more
contaminated is not evaluated. The summary and conclusions should state this.

RESPONSE TO USAGE (2/01 )-5:

Since submrttal of the HHRA and the 2/21/01 meeting, the EE/CA and Ri/FS
for Sauget Area 1 has been submitted to USEPA (3/9/01). This document
discusses the direction of groundwater flow and provides evidence that
the nonpotable use residential wells evaluated in the risk assessment are
cross-gradient of the groundwater beneath Sites G, H, and I. As
discussed in the 2/21/01 meeting, the following text from the EE/CA and
RI/FS report (Sections 3.3.2 and 4.2.6) will be inserted as a new paragraph
on page 5-2 after the second paragraph in Section 5.1.1 that discusses the
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conceptual site model for the Sites.

INSERT-5: As discussed in the EE/CA and RI/FS report for Sauget
Area 1, groundwater flow direction was evaluated by installing nine
piezometer clusters within the area. Each cluster contained three
small-diameter piezometers screened in the shallow hydrogeologic
unit (0-30 feet bgs), the middle hydrogeologic unit (30-70 feet bgs),
and the deep hydrogeologic unit (greater than 60 feet bgs). Each
of these wells was gauged quarterly to determine the
potentiometric surface in each zone. The data for two of the
quarters were plotted to show the potentiometric surface contours
for groundwater. [These are shown in Figures 4-28 through 4-33
of the EE/CS and RI/FS report.] The results indicate that
groundwater flow direction is to the west at an approximate
gradient of one foot vertical to 1,000 feet horizontal. These results
indicate that the nonpotable use domestic wells sampled in the
residential area are in fact cross-gradient of groundwater beneath
the Sites where COPCs were identified in groundwater.

6. Appendix D and Appendix G. The Region 4 guidance cited regarding background
levels states that this is for use with naturally occumng inorganics and radionuclides.
Background levels for anything else should not be used to screen contaminants out
(soil to groundwater pathway COPC selection).

RESPONSE TO USAGE (2/01 )-6:

Arsenic was the only constituent that was eliminated as a COI for the
quantitative risk assessment based solely on background. In the soil to
groundwater screening, the only constituents screened out solely based
on background were those that did not have a soil to groundwater
screening value. Please see the response to comment USACE(2/01)-7
below.

RESPONSE TO USAGE (2/01)-7:

The response to this comment is provided in Attachment 18.

7. Appendix G. Regarding soil to groundwater pathway COPC selection, if a TACO
screening value is not available, the contaminant should be retained for evaluation,
not eliminated.
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Comments on the
Human Health Risk Assessment
Sauget Site, St Louis, Missouri

December, 2000

1. Section 2.2 Sediment Removal Action: Omission of Creek Segments B-F and Site
M. Even if these areas are going to be subject to a removal action, they should be included
in the Risk Assessment to ensure that the removal actions are sufficient and no further
remedial actions will be required.

RESPONSE TO USAGE (12/00)-1:

As discussed in the 2/21/01 meeting, exit sampling will be conducted post
sediment removal, and a risk assessment will be performed on these data to
determine what, if any, additional actions should be taken in these sections of
Dead Creek and Site M. As agreed, text indicating this will be added to Section
2.2 on Page 2-3 (before the text that discusses the conceptual site model) as
follows:

INSERT-7: Upon completion of the sediment removal action, exit
sampling will be conducted in Dead Creek and Site M. A risk assessment
will be performed using these data to determine what, if any, additional
actions should be taken in these areas.

2. Appendix D: Background Samples: These appear to be poor choices for
background samples, particularly EE-20. As the samples contain the same contaminant as
the sites, it is not clear that the locations are outside the influence of the site. Although they
do not greatly impact the Risk Assessment, it is not clear that they are appropriate for use in
any Removal/Remedial Action Objective decisions.

RESPONSE TO USAGE (12/00)-2:

As discussed in the 2/21/01 meeting, arsenic is the only constituent eliminated as
a COPC for the quantitative risk assessment based solely on the background
comparison, and it was agreed that location EE-20 is not necessarily
representative of background concentrations of organics. The following text will
be inserted on Page 3-8 at the end of Section 3.2.2 and as the last paragraph of
Appendix D:

INSERT-8: The background locations for soil and groundwater are those
identified by USEPA or its contractors in previous investigations. A
review of the background data for the soil samples indicates that organic
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constituent concentrations from location EE-20 may not be representative
of background, although the inorganic concentrations are similar to those
from the other background locations. Since arsenic is the only
constituent eliminated as a COPC based solely on the comparison to
background, the use of this sample's results has not affected the outcome
of the risk assessment.

3. Appendix E and F: COPC Selection for Soils and Sediments: Unless Transect
4 and Site N are going to be treated as a single unit for any remedial/removal
considerations, include the Transect data which falls within Site N with the Site N data.

RESPONSE TO USAGE (12/00)-3:

As discussed in the 2/21/01 meeting, Transect 4 does go through Site N. Both the
transect data and the Site N data were evaluated for worker and residential
receptors. It was agreed that evaluating Transect 4 and Site N as one area would
not change the risk assessment results or conclusions. Therefore, the following
text will be inserted on Page 3-5 as the next to last paragraph in Section 3.1.4.2:

INSERT-9: It should be noted that some of the samples in Transect 4 were
taken in Site N. Although both sets of data are evaluated for both
residential and worker scenarios, their evaluation has been conducted
separately in the HHRA.

4. Appendix H; COPC Selection for Groundwater: For the evaluation of the waste pit
areas groundwater to construction worker pathway, leachate data is available for both Sites
G and I which should be included for the waste areas of those sites.

RESPONSE TO USACE (12/00)-4:

Construction worker potential exposure to COPCs in subsurface soil/waste and
leachate is being addressed in this response to comments document Please see
response to "USACE-COVER-1 through 4" comment above.

5. Appendix J; Evaluation of Ambient Air Monitoring Data: The screening only
presents the volatile organic data. Include the other parameters and provide the air volumes
used for each sample.

RESPONSE TO USACE (12/00)-5:

Appendix J has been revised and is included here as Attachment 3. Based on
these revisions, Table 3-7 of the report has been revised and is presented here
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as Attachment 15. In addition, the following text will be added to Section 3.3.6
on Page 3-16 before the last sentence/paragraph:

INSERT 18: As discussed in Appendix J, the detected concentration of
cadmium does not exceed its respective PRG adjusted for an 8 hours
per day, 250 days per year adult worker scenario, and a 1x10'5 target
risk level.
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WESTON COMMENTS
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Comments on the
Human Health Risk Assessment

Solatia, Sauget Site, Illinois
February 13,2001 Comments

1.0 Introduction

Roy F. Weston Inc (WESTON) was retained by the Army Corps of Engineers (ACOE) and the
US Environmental Protection Agency (USEPA) to review and provide comments on the Human
Health Risk Assessment, Sauget Area 1 prepared by ENSR International (December, 2000).

In general, the manner in which the HHRA was conducted was consistent with the procedure
proposed in the Work Plan. Additionally, the equations used to calculate chemical exposure
to the various receptors followed the paradigm recommended by U.S. EPA, and the exposure
factor assumptions used in those equations were obtained, for the most part, from acceptable
U.S. EPA guidance. However we have concerns regarding the procedure used to select COPC
and the data used to calculate exposure point concentrations (EPC) for soil and sediment. First,
we believe that determination of COPC based on comparison with TACO values may be
inappropriate (see comment in review of Appendix C).

RESPONSE TO WESTON-1:

As discussed in the 2/21/01 meeting, it was agreed that use of the TACO values
for COPC screening was appropriate.

Second, it is our understanding that representative sampling may not have been used to
estimate EPC in the various areas of the Sauget site. Inspection of historical soil data from
Areas H and I of the Sauget site corroborated this concern. This issue in particular is addressed
in the ACOE review comments. Based on these two issues, the results and conclusions of the
HHRA may not be representative of true conditions at the site, regardless of the "correctness"
of the approach used to characterize risk.

RESPONSE TO WESTON-2:

As discussed in the 2/21/01 meeting and in the response to comments "USACE-
COVER-1 through 4," additional data have been used to evaluate the subsurface
soil/waste and leachate at the Sites.

Comments are provided below for the Work Plan, the technical sections of the HHRA and the
supporting appendices. Note that much of the supporting methodology for the performance of
the risk assessment was provided in the attendant appendices. Consequently, some of the more
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substantive comments are associated with the review of those appendices.

Comments to the Work Plan

The Work Plan is incorporated into the body of the Sauget HHRA as Appendix A. The purpose
of examining the Work Plan was to develop a clear understanding of the process that ENSR
proposed to follow in the risk assessment with regard to the following:

• Selection of COPCs

• Application of toxicity benchmarks

• Identification of potential exposure scenarios/receptors

• Structure of the exposure algorithms

• Assumptions regarding parameter values in the exposure algorithms

• Characterization of risk

• Uncertainty analysis

In general, the approach specified in the Work Plan follows U.S. EPA guidance. The conceptual
site model accounted for all conceivable pathways and routes of exposure and respective
receptors. The proposed handling of data (including "non-detects"), comparison with
background, and the calculation of exposure point concentrations followed the EPA paradigm.

WESTON understands that EPA had previously approved the Work Plan; however, during
examination of the document, some technical issues were identified in Section 5 (Exposure
Assessment) that might not be appropriate or that are erroneous. Those issues are addressed
below.

Specific Issues -

Soil Adherence Factor Tables - Small discrepancies were noted for total soil mass on
some body parts when surface area and soil loading were multiplied. Those were
probably the result of data truncation or rounding. However, please check the
calculation and provide an example.

RESPONSE TO WESTON-3:

Tables 5-11 and 5-12 have been revised and are presented here as
Attachment 4; the changes do not affect the values used for the soil to
skin adherence factor used in the risk calculations. An example
calculation is provided in Attachment 4 (this example is provided for
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information purposes here and will not be included in the final report).

Section 1 - no substantive comments

Section 2 - no substantive comments

Section 3 -

Specific comment - Section 3.3.6, line 4, change Figure 3-9 to Figure 3-7.

RESPONSE TO WESTON-4:

Reference to the correct figure number (3-7) will be made in the final
report.

Section 4 -

All RfDs and CSFs reported in Tables 4-1 through 4-4 were confirmed against values reported
in IRIS, HEAST, and the latest ERA Region 3 RBC Table. No discrepancies were found.

Section 5 -

The procedures and assumptions described in Section 5 of the HHRA are consistent with those
proposed in the Work Plan. The CSM presents a reasonable array of receptors to site-related
chemicals.

The equations used to characterize exposure basically follow the EPA paradigm. Also, most
of the exposure factor assumptions used in the exposure characterization (presented in Tables
5-2 through 5-13) are based on EPA guidance, and are reasonably conservative. However, for
the adult and child resident scenarios, the total soil mass values for feet and area-weighted soil
adherence factors presented in Tables 5-11 and 5-12 are incorrect (see Response to Weston-
3, above). Those values were carried through from the Work Plan. Again, we refer the authors
to comments in the review of the Work Plan.

Weston agrees with the approach described in Section 5.6.1.1 [the correct citation is 5.5.1.1]
regarding calculation of EPCs. However, clarification is necessary regarding the calculation of
the 95% UCL for lognormally distributed data. Specifically, the authors stated that the H-statistic
values were obtained from Gilbert (1987). For many of the summary statistics reported in the
Tables in Appendix B, the numbers of samples used to generate the summary statistics were
equal to 2, 4, 6, 8, 9, and 43. However, the H-Statistic Tables in Gilbert (1987) only include H-
statistic values for n = 3, 5, 7,10,12,15, 21, 31, 51, and 101. H-statistic values for n other than
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those presented in the Tables cannot be interpolated linearly. Values are derived using four-
point Lagrangian interpolation. The authors need to expand this discussion to explain how H-
statistics were interpolated, and include an example to demonstrate the technique.

RESPONSE TO WESTON-5:

The following text will be inserted in Section 5.5.1.1 on Page 5-16 as an addition
to the paragraph below the definition of the H-statistic parameters.

INSERT 19: Gilbert (1987) provides a subset of all H-statistic values.
Where a specific value was not available, the H-statistic was estimated
based on linear interpolation using the Table A12 from Gilbert (1987). The
H-statistic is a function of the standard deviation of the log-transformed
data (Sy) and the number of samples in the statistical data set (n). The
table presents values for H based on specific combinations of Sy and n.
If the Sy and n for the specific analyte did not correspond to the values
represented on the table, then the value of H was estimated based on
interpolation. First, the values were interpolated based on the relative Sy,
and then based on the relative n. For example, a constituent with Sy of
0.59 and n of 9 results has an interpolated H of 2.55.

The AAFs presented in Table 5-41 are consistent with those values reported in Appendix O
(Absorption Adjustment Factors) and the Tables in Appendix P. However, the authors are
referred to comments regarding the use of AAFs in the review of Appendix O. Permeability
constants in Table 5-42 are consistent with those reported in the EPA document, Dermal
Exposure Assessment: Principles and Applications (EPA, 1992b). The surrogate values
presented in Table 5-42 appear reasonable. Additionally, the calculated values in Table 5-43
are correct.

The COPC in Tables 5-14 through 5-17 and 5-21 through 5-40 are consistent with those
presented in Tables 3-1 through 3-7, and Appendices E through J. Additionally, the EPC values
for those COPC are consistent with those in Appendices B and E through J.

Section 6 -

Section 6 (Risk Characterization) of the Sauget HHRA was generally well written and contained
all of the elements that one would expect of a qualitative analysis of uncertainty. The discussion
regarding the risks to the various receptors was consistent with the numerical summaries
presented in Tables 6-1 through 6-28. The risk and hazard values in those Tables were
compared with those reported in Appendix P. We found only one discrepancy. On Table 6-2
(Indoor Worker), the HQ associated with inhalation exposure to 4-methyl-2-pentanone intruding
to indoor air from groundwater in Site G is listed as NC (Not calculated, no dose-response value
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or not a constituent of potential concern in this area/medium). However, it is listed as a COPC
in Table 3-5 (EEG-107) and Appendix H, and the corresponding Table in Appendix P reports
an HQ of 2.30E-03 for that compound. We found no other discrepancies in the Section 6
Tables.

RESPONSE TO WESTON-6:

Table 6-2 has been revised and is presented here as Attachment 5.

Section 7 -
Section 7 (Short-Term Risk Assessment) of the Sauget HHRA was consistent with the approach
described in the Workplan. Additionally, the STCOPC identified in Section 7 are consistent with
those reported in Appendices E through J. Weston has one concern regarding the screening
of calculated excavation air concentrations against USEPA Region 9 air PRGs to evaluate
potential STCOPC for that pathway. As indicated in the review of Appendix L, the authors
calculated the excavation air concentration by multiplying the groundwater concentration by a
groundwater-to-air attenuation factor. The EPA methodology cited by the authors does not
recommend the use of an attenuation factor in the model. Additionally, there is no indication
that the authors accounted for temperature-dependence for such parameters as Henry's Law
constant values or air and water diffusion coefficients. Thus, the calculated excavation air
concentrations used in the HHRA may not be appropriate.

RESPONSE TO WESTON-7:

This comment was discussed in a conference call on Friday 2/23/01; attendees
were USEPA contractors Florence Sevold and Bob Fares of Avatar, and Lisa JN
Bradley and Mike Mills of ENSR. The specific topic was the model presented in
Appendix L of the HHRA. It was agreed that the model was appropriate as used,
but that the explanatory text in Appendix L would be revised to discuss the
conservatism of the model with respect to input assumptions and temperature
dependence, and that additional text would be added to the uncertainty
discussion in Section 6. The revised Appendix L is presented here as Attachment
6. The following text will be inserted in Section 6.5.3 on Page 6-13 just before the
"Exposure Assumptions" section:

INSERT-17:

Calculated EPCs. Models were used to calculate the concentration of a
volatile constituent in air based on its concentration in groundwater.
Models were used to predict indoor air concentrations, outdoor air
concentrations, and excavation trench air concentrations. Although
assumptions are made about constituent behavior in each of these
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models, the assumptions used are conservative in that they tend to result
in over-predictions rather than under-predictions of air concentrations.

Specific comment - Section 7.2.6, second paragraph, line 2: change "concentrations
in to" to "concentrations in air to"

RESPONSE TO WESTON-8:

The referenced change will be made in the final report.

Section 8 -
In general, the information presented in Section 8 (Summary and Conclusions) is consistent
with the Workplan and the other Sections of the HHRA. However, Section 8.4.3 (Potential
Carcinogenic Risk) does not have the same level of detail as that presented in Section 8.4.2
(Non-Carcinogenic Risk Characterization). Instead, the authors included a short discussion of
remediation goals (RG). Aside from a brief comment in Section 6 that RGs are calculated for
each COC in Section 8, this was the first time that calculation of RGs was discussed in the
HHRA. Although the approach appears to be appropriate for this HHRA, the authors need to
expand the discussion to include the source of the approach, an annotated example to facilitate
understanding, and situations in which this approach may not be appropriate.

RESPONSE TO WESTON-9:

Text in Section 8 from Section 8.4 (page 8-7) to the end has been revised to
provide more clarity and detail, and to incorporate the supplemental construction
worker scenario results (Appendix T/Attachment 1). The revised portions of
Section 8 are presented here as Attachment 7.

Consider the following example as it applies to the limited discussion in Section 8.4.3. If there
were four chemicals in a medium that had a cumulative risk of 5E-04, one of those chemicals
had an EPC of 120 mg/kg and a risk of 1.2E-04, and the target risk is 1E-04, how would this
approach be used to calculate RGs for the four chemicals? Using the approach described in
Section 8.4.3, one would wind up with a negative target risk (-3E-04) and RG (-300). Obviously,
one can have neither a negative risk nor a negative RG. Is something missing from the RG
calculation description, or is the approach flawed?

RESPONSE TO WESTON-10:

The RG calculation methodology was discussed at the 2/21/01 meeting. As stated
in the response above, Section 8 has been revised to clarify the RG calculation
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methodology and is presented here as Attachment 7.

Appendices

The following Appendices were reviewed to determine the accuracy with which various
parameters used in the exposure equations were calculated:

• B - Summary Statistics
• C - Screening Values
• D - Background Calculations
• E - COPC Selection for Soils and Sediment for Residential Scenarios
• F - COPC Selection for Industrial Scenarios
• G - COPC Selection for the Soil to Groundwater Pathway
• H - COPC Selection for Groundwater
• I - COPC Selection for Surface Water and Fish Tissue
• J - Evaluation of Ambient Air Monitoring Data
• K - Calculation of Indoor Air VOC Concentrations From Groundwater
• L - Calculation of Excavation Air VOC Concentrations From Standing Water
• M - Calculation of Outdoor Air VOC Concentrations From Groundwater
• N - Calculation of Produce Concentrations
• O - Absorption Adjustment Factors (AAFs)
• P - Risk Calculation Spreadsheets
• Q - Assessment of Potential Lead Exposures
• R - Toxic Endpoint Analysis

Comments regarding the various Appendices are presented below.

Appendix B -
The format of the summary statistics is consistent with that proposed in the Work Plan.
Additionally, the EPC values were selected consistent with the procedure described in the Work
Plan and Section 5.5.1.1 of the HHRA. However, there is some concern regarding calculation
of the 95 % UCL for lognormally distributed data in the review of Section 5.

(See RESPONSE TO WESTON-5, above):

Specific comment - Footnotes are missing from the Tables.
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RESPONSE TO WESTON-11:

Attachment 8 presents the table of footnotes to be added as the last table in
Appendix B.

Appendix C -
In general, values for Appendix C are consistent with the TACO values listed in Appendix B of
the Work Plan. However, based on a letter from Paul Takacs (IEPA) to Michael McAteer (U.S.
EPA, Region 5), it may be inappropriate to use TACO values as screening levels for COPC
because TACO values are health-based instead of risk-based, and also are not intended to be
protective of the environment (Personal communication from P. Takacs to M. McAteer regarding
the Sauget Area 1 Sites, December 18,1998). This may present a potential flaw in the HHRA.

RESPONSE TO WESTON-12:

As discussed in the 2/21/01 meeting, it was agreed that use of the TACO values
for COPC screening was appropriate.

The values in Table C-5 are consistent with those reported in the Region 9 1998 PRG Table,
and values in Table C-6 are consistent with those reported in the Region 3 2000 RBC Table.

Appendix D -
Calculation of background levels of chemicals in the various media was consistent with the
methodology described in Section 3.2.2 of the HHRA. No calculation errors were identified.

Appendices E through H -
The identification of COPC in these Appendices follow the procedures presented in Section 3
of the HHRA. The maximum detected concentrations in these Tables are consistent with those
values contained in Appendix B of the HHRA. The TACO Class-l and Class-ll values in these
Tables are consistent with those presented in Appendix C. However, please refer to comments
regarding the use of TACO values in our review of Appendix C. Background concentrations
presented in these Tables were calculated correctly based on the approach described in
Section 3 of the HHRA. No discrepancies were found in the data in these Tables.

Appendix I -
The identification of COPC in these Appendices follow the procedures presented in Section 3
of the HHRA. The maximum detected concentrations in these Tables are consistent with those
values contained in Appendix B of the HHRA. The TACO Class-ll values in these Tables are
consistent with those presented in Appendix C. However, please refer to comments regarding
the use of TACO values in our review of Appendix C. Background concentrations for surface
water presented in Table 1-1 are consistent with those in Appendix D. Calculation of
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background concentrations for fish tissue is consistent with the approach described in Section
3. RBC values for fish in Table 1-3 are consistent with those reported in Table C-6 and the
Region 3 2000 RBC Table. No discrepancies were found in the data in these Tables.

Specific comment - Footnote "g" is missing from Table 1-3.

RESPONSE TO WESTON-13:

A revised Table I-3 is presented here as Attachment 9.

Appendix J -
The identification of COPC in these Appendices follow the procedures presented in Section 3
of the HHRA. The ambient air PRG values in Tables J-2 through J-5 are consistent with those
reported in the Region 9 1998 PRG Table. The 100 times PRG values in Table J-6 were
calculated correctly. No discrepancies were found in the data in these Tables.

Specific comment - PRG footnote in Tables J-2 through J-5 refers the reader to Table
x for full references. Authors need to supply a Table number to this footnote.

RESPONSE TO WESTON-14:

A revised Appendix J is presented here as Attachment 3.

Appendix K -
In general, values for Appendix K were generated using the EPA spreadsheet version of the
Johnson and Ettinger model. Values for 4-methyl-2-pentanone were calculated using the RBCA
Toolkit for Chemical Releases. Most of the required parameter inputs were consistent for all
chemicals evaluated with both models. However, we found several discrepancies with regard
to the concentrations of chemicals in groundwater. Only the first data sheet in Appendix K listed
the initial groundwater concentration as g/L. Whereas all other data sheets in Appendix K listed
the concentrations as mg/L, most of the groundwater concentrations appear to be
representative of g/L units.

RESPONSE TO WESTON-15(a):

The units used in the calculations in Appendix K were ug/L; a printer error
caused the report printouts to read mg/L (if the printer is not set up properly
for a given program, a "micro" sign is read as the letter "m"). Attachment 10
provides the revised Appendix K tables.

Most of the groundwater values used for the RME indoor air calculations match those
reported in Appendix L. However, for the RME calculations of indoor air VOCs relative to Fill

27
J:\lndl_Service\Project Files\Solutia-6105\Sauget-6105-002\Comrnent Response\comment&response.doc



Area G (EEG-107) and Fill Area I (EE-14), groundwater concentrations of benzene,
chlorobenzene, naphthalene, PCE, toluene, TCE, and VC for sample location EEG-107, and
chlorobenzene for sample location EE-14 are different than those reported in Appendix L
(Table L-2). With regard to those data used to calculate MLE indoor air VOCs, none of the
groundwater concentrations used in the Johnson and Ettinger model or the RBCA Toolkit for
Chemical Releases matched the values reported in Appendix L (Table L-3).

RESPONSE TO WESTON-15(b):

The response to this comment is provided as Attachment 16.

Appendix L -
Appendix L describes an ERA RCRA model used to predict volatilization of chemicals from
standing water. In their description of the model, the authors indicated that the concentration
of VOCs in air within the excavation trench was derived by dividing the chemical emission rate
(Q) by the product of the water surface area (A), wind speed (U) and a constant of 0.05
(apparently related to the diffusion height above the water surface). Q is actually a complex
function, requiring several intermediate calculations related to mass transfer coefficients. Three
aspects of Appendix L preclude a complete understanding of the model described by the
authors. First, one of the parameters, effective diameter (de), is said to be equal to (4A/B)°5.
we assume that A is representative of the water surface area, but B was not identified
anywhere in the model description. Second, the authors did not include any of the values used
in the model for several of the model parameters. For example, the model calls for Henry's Law
constant values as well as air and water diffusion coefficients. However, those parameters are
temperature-dependent. Therefore, they should be calculated using such methodologies
described by Lyman et al (1990) or Baum (1998). Third, when we tried to verify the trench air
calculations using the equation described above, we realized that the authors had not used the
equation that they had described in Appendix L, but instead, calculated the excavation air
concentration by multiplying the groundwater concentration by a groundwater-to-air attenuation
factor. The utility of that parameter also had not been discussed in Appendix L. In fact, the
groundwater-to-air attenuation factor was not even mentioned in the model description. The
authors need to revise Appendix L by describing all of the steps that they undertook to calculate
the components of air in a hypothetical excavation trench.

RESPONSE TO WESTON-16:

This comment was discussed in a conference call on Friday 2/23/01; attendees
were USEPA contractors Florence Sevold and Bob Fares of Avatar, and Lisa JN
Bradley and Mike Mills of ENSR. The specific topic was the model presented in
Appendix L of the HHRA. It was agreed that the model was appropriate as used,
but that the explanatory text in Appendix L would be revised to discuss the
conservatism of the model with respect to input assumptions and temperature
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dependence. The revised Appendix L is presented here as Attachment 6.
Specifically, the text has been revised to correct the typographical error that
caused the symbol for "pi" to be printed as a "B," to indicate that chemical-
specific parameters were based on a 25 degree C temperature and why this is a
conservative assumption, and to define and explain the use of the attenuation
factor. (See also RESPONSE TO WESTON-7)

Appendix M -
The authors indicated that outdoor air VOC concentrations from groundwater were predicted
based on the method recommended in ASTM PS-104 and calculations were completed using
the RBCA Tool Kit for Chemical Releases software. The authors indicated further that site-
specific values for depth to groundwater, width of source zone area, and vadose zone thickness
were incorporated in the evaluation. However, Table M-1 reports default values for those
parameters that were subsequently used in the RCBA model. The authors also indicated that
parameters were summarized in the attached modeling printouts; however they were only listed
in Table M-1, a spreadsheet printout that was not generated by RBCA. Consequently, there is
no way to ascertain that the parameter values listed in Table M-1 were used in the model runs.
The RBCA Site Assessment Summary Tables included in Appendix M only contain one page
("page 5 of 7") for each run. Risk assessments need to be as transparent as possible. In order
to achieve that transparency, and to facilitate the review of this document, the authors need to
supply the other input data (as they did with the Johnson and Ettinger model in Appendix K).

RESPONSE TO WESTON-17:

The "Values Used in Modeling" in Table M-1 indicate (by "SS") that depth to
groundwater and groundwater plume width were input to the models as site-
specific parameters. Due to space considerations, the appendix only contained
"page 5 of 7" for each model run. As discussed in the 2/21/01 meeting, all 7
output pages as well as input pages will be shown for the first model run; the
remaining model runs present only page "5 of 7" of the output. Attachment 11
provides the full model input and output for well EEG-05 for Appendix M.

Appendix N - no substantive comments

Appendix O -
There are some significant concerns regarding the calculation of absorption adjustment factors
(AAFs) for the dermal-water scenarios. First, we disagree with the author's argument that AAFs
can have numerical values greater than one. An absorption fraction is defined in the ERA
Exposure Assessment Guidelines (ERA, 1992a) as a fraction of applied dose that is absorbed
after a designated time. It is a cumulative number and can increase with time to a possible
maximum of 1. The equation form is:
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._ Units of Mass Absorbed
A p — ____________„__________

Mass Applied

Additionally, the ERA Dermal Exposure Guidance (ERA, 1992b) specifically states that the
permeability coefficient-based approach is advocated over the absorption fraction approach for
determining the dermally absorbed dose in compounds in an aqueous medifum] [sic]. Also, it
appears that the authors used both AAFs and permeability constants to assess dermal
exposures to chemicals in groundwater.

RESPONSE TO WESTON-18:

This topic was discussed in a conference call on Friday 2/23/01; attendees were
USEPA contractors Florence Sevold and Bob Fares of Avatar, and Lisa JN
Bradley of ENSR. It was agreed that the AF defined in the comment is not the
same factor as the AAF used in the risk assessment, and it was discussed and
agreed why the dermal water AAF values can be greater than one. To clarify this
issue in the appendix, the following text will be added to Appendix O, page O-3,
just before the "Support for the Use of AAFs in Agency Guidance" section:

INSERT-11:

Dermal-Water AAFs

While most exposure scenarios in a risk assessment calculate an
exposure dose, i.e., how much of a constituent is ingested or inhaled, the
equation used to determine the dermal exposure to constituents in water
calculates an absorbed dose through the use of a dermal permeability
constant (see Section 5.3.3 and Table 5-42). Therefore, for the dermal-
water pathway, the numerator of the AAF equation (presented above) is
always 100%. Where the absorption value used in the denominator of the
AAF equation is less than 100% (as is generally the case for many metals),
the dermal-water AAF can have a value much greater than one.

In addition, the following text is inserted as a new final section in Section 4 on
Page 4-6, to introduce the concept of AAFs:
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INSERT-6:

4.6 Absorption Adjustment Factors

Differences exist in absorption between humans in an environmental
situation and the animals generally used in the studies to develop the
dose-response values. Absorption Adjustment Factors (AAFs) are used
in a risk assessment to account for these differences. AAFs are
discussed in greater detail in Section 5.5.2 and Appendix O.

Appendix P -
The AAFs and toxicity values presented in the Tables in Appendix P are consistent with those
values reported in Appendix O (Absorption Adjustment Factors), Section 4 (Dose-Response
Assessment), Tables 4-1 through 4-4 and Section 5 (Exposure Assessment), Table 5-41.
However, we refer the authors to the comments regarding the use of AAFs in the review of
Appendix O. Permeability constants are consistent with those reported in the EPA document,
Dermal Exposure Assessment Principles and Applications (EPA, 1992b), Table 5-42 of the
HHRA, and those calculated in Table 5-43 of the HHRA. Values for RfDs and CSFs used in the
Tables of Appendix P are consistent with those reported in Tables 4-1 through 4-4 of the HHRA.
Lastly, the exposure assumptions used for the various receptors in Appendix P are consistent

with those proposed in the Workplan, discussed in Section 5 of the HHRA, and summarized in
Tables 5-2 through 5-13.

Appendix Q -
The description of the USEPA IEUBK model for children and the adult lead exposure model are
consistent with the descriptions in The EPA Guidance Manual for the Integrated Exposure
Uptake Biokinetic Model for Lead in Children (EPA, 1994) and Bowers et al. (1994). Figure Q-1
and Tables Q-1 and Q-2 were missing from the Appendix.

RESPONSE TO WESTON-19:

The missing figure and tables are presented here as Attachment 12.

Specific comment - In the discussion of Lead in Drinking Water on page Q-3, the
authors stated that a water ingestion rate of 0.005 L/day was substituted for all age
groups evaluated. The authors should repeat the rationale that they included on page
Q-8 (Water Ingestion Rate) for this assumption.

RESPONSE TO WESTON-20:

The last line of the indicated section will be replaced with the following text:
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INSERT-12: To evaluate site-specific exposure to lead in non-potable use
groundwater, it was assumed that children may inadvertently ingest 0.005
liters of groundwater per day while using groundwater for outdoor
activities, for all age groups evaluated (0-6 years of age). This ingestion
rate is equivalent to one-tenth that assumed to occur during a swimming
event (USEPA, 1989). A site-specific groundwater concentration of 129
ug/L was used in the model.

Appendix R - no substantive comments
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Comments on the
Ecological Risk Assessment
Solutia, Sauget Site, Illinois

January 2001

1.0 Introduction

Roy F. Weston Inc (WESTON) was retained by the Army Corps of Engineers (ACOE) and the
US Environmental Protection Agency (USEPA) to review and provide comments on the
Ecological Risk Assessment, Sauget Area 1 prepared by Menzie-Cura and Associates (January
2001). Comments are provided for the technical sections of the ERA and the supporting
appendices.

General Comments:

1. All sections lack in either site-specificity and/or sufficient detail to support the risk
assessment. (Specifics cited for each section below.)

2. There are several factors in this report that make it difficult to understand and interpret. The
organization of the document does not follow convention. For example, much of the
information presented in Section 7 - Risk Characterization is usually presented earlier in
the text. For instance, the "Purpose and the Rationale" should be given in the Problem
Formulation and the "Approach" should be given in the Analysis Phase, either in the
Exposure Assessment or in the Effects Assessment. A paragraph at the beginning of the
Risk Assessment explaining the set-up of the document would be helpful. The organization
within sections, in particular Section 7, is confusing and has redundancies. Footnotes are
not explained in a good number of tables; tables in Appendix C lack appropriate numbering;
chemical listing order/classification is not always consistent. Sometimes information is
provided, but the onus is on the reader to make connections across sections and make logic
jumps. The number of decimals shown for a concentration is inconsistent in tables among
chemicals and among tables within chemicals. Issues such as these result in a risk
assessment that is not transparent.

3. While it is understood that the reference area selection was discussed with EPA
representatives, a good explanation of why these locations were selected is not presented
in the report. Physical characteristics (such as surface water TSS and pH and sediment
TOC and grain size) are not provided for the site or reference areas. Since this information
is not provided, it is not possible to determine if the reference areas are actually appropriate.
Without knowing if the reference area is appropriate, elimination of chemicals based on
reference concentrations cannot be accepted. In addition, supposition of no additional risk
from the site cannot be made.

4. The Work Plan was very general, but was approved with the understanding that more site-
specific information was to be presented in the Risk Assessment document. This site-
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specific information, for the most part, has not been added. (Specific instances cited
below.)

5. There was no discussion regarding the meeting of data quality objectives (DQOs). Since
raw data is not provided, it is not even possible to check if the proposed detection limits
were met. Particularly interested in the case of contaminants with sample quantitation limits
are greater than benchmarks.

6. Page 1, Paragraph 2, Sentence 1 indicates that the risk assessment is only to be performed
on the lower portion of CS-F and the Borrow Pit Lake. However, there is a terrestrial
component to the risk assessment. Wording must change to make it clear that the
floodplains of the upper portions of Dead Creek are not being remediated under the removal
action, and that a screening-level risk assessment is also being conducted for these
terrestrial areas.

7. Issues with the biological collection efforts. How often are CS-F and Borrow Pit Lake dry?
If it is only a small percentage of the year, may not have sampled at the appropriate time.
In addition, not sure how appropriate the plant species and tissue type (e.g., stems versus

seeds), shrimp, and/or clam are for the receptors selected.
8. References for specific information [e.g., life history information of the otter and muskrat

(pages 10-11)] are often missing.
9. All three components of a sediment triad were completed; however, they were never

integrated into a triad evaluation.
10. Although Table 8-1 is called a "Weight of Evidence Evaluation of Ecological Risk," a weight

of evidence is never presented in the risk assessment. What a weight of evidence is
supposed to encompass is briefly touched upon in Section 4, but a priori selection of
weights and determination of what responses are considered low versus high for each
endpoint is not included.

Specific Comments:

Section 1 - Introduction

1. A brief introduction of the site, including historic and current activities would be helpful. It
should not be necessary for a reviewer to find previous documents to determine if the facility
is still operational and what types of contamination would be likely given the site use.

Section 2 - Background

2. This section appears to be an ecological characterization, if so, insufficient information is
provided. This section should describe the habitat in more detail. Although the reader is
referred to Section 7.2.1 for more information, and species observed or expected to occur
on-site are cited, very little, if any additional information on the stream/lake characteristics
and shoreline habitats appear. The length of CS-F and the size of Borrow Pit Lake are not
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even mentioned in this section.
3. Information provided regarding the reference sites is paltry at best.
4. Which reference areas are comparable to CS-F?
5. Figure 1-1 may be a good map of the overall site, but at least one additional map, zoomed

to the areas of concern for this risk assessment would be appropriate. In addition, a habitat
map for the study areas (CS-F and Borrow Pit Lake) would be helpful.

6. Figure 2-1 would be more helpful if it showed the selected reference areas relative to the
site. As with the site area, additional maps showing the habitat within the reference areas
would be helpful.

Section 3 - Problem Formulation

7. Site-specific information is usually not provided. Examples (not all inclusive) follow:
• Section 3.1.2 - Contaminant Fate and Transport Mechanisms: No discussion of source

areas and routes of transport to CS-F and Borrow Pit Lake. Thought Dead Creek was
a recharging stream and contaminants could move from groundwater to the stream.
Give list of general transport mechanisms, but never discuss where in system these
mechanisms are likely. Never put into context with selected COPCs.

• Section 3.1.3 - Mechanisms of Ecotoxicity and Likely Categories of Potentially Affected
Receptors: No basis for the first sentence, "The COPCs may affect the survival and
reproductive capacity of benthic biota, fish, invertebrates, vascular plants, and wildlife."
Chemical or even chemical class-specific toxicity information is never provided.

8. There is not a good explanation of why the river otter and muskrat were selected as
receptors when these species do not appear on Table 7-17.

9. The discussion of terrestrial receptors can be likened to a footnote in section 3.1.3 -
Mechanisms of Ecotoxicity and Likely Categories of Potentially Affected Receptors. Please
provide more information (e.g., potential receptors) for the terrestrial evaluation.

10. Soil invertebrates are the only terrestrial receptors noted in Section 3.2 - Identification of
Receptors. Site-specific terrestrial mammalian, avian, and plants receptors must be called
out since the benchmarks used to screen soil concentrations can be based on any of the
above, not just soil invertebrates.

11. Page 12: Earthworms are not sessile.
12. Figure 3-1: Aquatic plants can be exposed to chemicals via water uptake. Omnivorous and

piscivorous fish should be split into two different groups. Both may be exposed to
contaminated sediment through incidental ingestion and the omnivores may be exposed
through the ingestion of aquatic plants. Piscivorous birds may also be exposed through
incidental or purposeful ingestion of surface water.

13. Figure 3-1 shows the conceptual model for Dead Creek only. None is presented for Borrow
Pit Lake or the terrestrial component of the ERA
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Section 5 - Exposure Assessment

14. Why is the historic data (e.g., data used in the SLERA) not used in the ERA? Sample
numbers and approximate locations were approved assuming that the historic data would
be used.

15. 15. The COPC selection process for soil is missing from text and tables Section 5.1.1 -
Sampling Locations: Should mention if surface water and sediment samples are co-located.
Justification should be provided as to why another plant species was not collected in
Borrow Pit Lake. Justification should be provided as to why clams and shrimp were not
collected from CS-F.

16. Page 17: The TEQ calculation is not presented correctly. Missing a bracket between the
sigma and the open parenthesis.

17. Page 17: Regarding treating "M" flagged values as non-detects. Believe these are more
akin to J values; therefore, should be assumed to be a detect.

18. Page 18, Paragraph 1, Last sentence: First, background comparisons can only eliminate
inorganic contaminants. Second, insufficient samples were analyzed for some media (e.g.,
shrimp) for removal from the COPC list based on background comparisons. In either case,
qualitative discussions may be made regarding site concentrations compared to background
in the uncertainty analysis.

19. Page 18, Paragraph 3: Ethylbenzene should not be excluded unless it is shown that it is
not a potential contaminant from site activities, or it is not detected in the upstream segment
of Dead Creek.

20. Page 18, Paragraph 4: States that maximum concentrations from biota are compared to
maximum concentrations from reference areas. Aside from the issues already noted with
the reference area comparison, no reason is given for making the comparisons differently
for biota than for surface water and sediment (maximum site to twice average reference).

21. Page 18, last sentence: States that, "total concentrations of DOT and PAHs were calculated
as the sum of the concentrations of individual compounds detected...." First, there is no
explanation as to why for PAHs, a total exposure point concentration is used for avian
receptors but and individual PAH exposure point concentration is used for mammalian
receptors. Second, it appears as though total PAHs were calculated only using the selected
COPCs. This is not the correct way to determine total PAHs. If you are going to assume
that PAHs are additive, then you cannot screen out individual PAHs. If some of the
individual PAHs are higher in the reference area, then that should be discussed in the
uncertainty analysis.

22. Please provide information regarding how many individuals comprised composite samples
for biota.

23. Data reduction text virtually non-existent. How were qualified data and duplicates handled?
24. Table 5-2: Please title such that it is obvious from where (CS-F, Borrow Pit Lake, or both)

these data were obtained.
25. Table 5-3 is very difficult to follow. Suggest adding row lines.
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26. Table 5-3 is noted as being "Concentrations in ug/kg except metals that are in mg/kg." What
units apply to the surface water samples?

27. Figures 5-1 through 5-3. Only need to present the area and samples used in this
assessment. Reference areas should be put in "to scale".

28. Please provide figures of biota sample locations.

Section 6 - Ecological Effects Assessment

29. This Section needs to be expanded. Additions should include (but not be limited to):
explanation of the sediment triad (including the basis of the benthic community evaluation
and sediment toxicity tests) and the types of and basis for toxicity values (e.g., TRVs,
benchmarks).

Section 7 - Risk Characterization

30. The text should discuss how comparisons to benchmarks are made (e.g., maximum
concentration compared with available guidelines).

31. Page 21, last paragraph: Please provide more information regarding the data sources in
this database. Was the sampling biased? e.g., Did it focus on industrial areas or areas
suspected to be contaminated? Were the samples taken in only suspected "clean" areas?
Or both?

32. Page 22, first full paragraph: Appears to be a typo in the mercury benchmark. It is noted
as 25 mg/kg instead of 0.25 mg/kg.

33. Page 22, last paragraph, continued on Page 23: It is not indicated in the report whether the
metals analyzed in surface water are total metals or dissolved (filtered) metals. Since the
reference area has substantially higher TSS (average of 420 mg/L versus a site maximum
of 160 mg/L) it would be entirely inappropriate to compare concentrations between these
two areas if the metals are indeed analyzed as total. Please provide additional information
as necessary in the text and tables regarding the analyses and remove text comparing
concentrations if need be.

34. Suggest attaching the entire sediment toxicity report, instead of just the executive summary
in Appendix E. Tables supplied do not support all of the data presented in text (e.g., page
27, paragraph 3, last sentence.) There is no indication that sediment for toxicity test was
co-located with benthic invertebrate and sediment chemistry samples. In addition, chemical
analysis of sediment used in the toxicity tests does not appear to have been done. The text
should indicate why not or present the data.

35. Page 27, H. azteca Chronic Toxicity: According to page 4, Prairie DuPont Creek (PDC)
reference area and Reference Area 2-2 locations were selected based on their
comparability to Borrow Pit Lake. Why was Borrow Pit Lake toxicity data compared only
with Reference Area 2-2?

36. Page 28, Section 7.2.1- Measure of Effect 2a: Wildlife species composition and habitat
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use. The way the study was designed, the data cannot be used as a measure of effect. It
can only be used to establish a simple presence/absence during a very specific season and
time period. It cannot, as the text states, "measure (of) the degree to which local and
migratory wildlife use the habitat and the extent to which it supports their needs" or
"...indicate(s) whether Dead Creek can support wildlife species comparable to unaffected
reference areas." The habitat does not seem to be well documented (e.g., no maps, no
species list of vegetation, no canopy estimates completed). Nor were there attempts made
to quantify species present, approximate biomass, or to calculate the expected carrying
capacity of the area. The data presented, while important, can only be used in the
ecological characterization of the site, to help select receptors, and to discuss the site
versus the reference area in a very qualitative way.

37. Page 28, last full paragraph. Does "very little submerged or emergent vegetation grow(s)
in the pond" only during certain seasons and/or when the water levels are very low? Seems
as though blanket statement made about year-round site conditions based on one outing
in October.

38. Table 7-1 through 7-3, 7-18, 7-22, and 7-23: Benzo(a)pyrene is listed twice, with different
benchmark values for each listing. Please correct. Also looks like in Table 7-18, the
average value for the detected benzo(a)pyrene is incorrect. Should be 113 instead of 140.

39. Table 7-19: Titling makes it look as though food ingestion is the only thing considered in
the assessment. Should re-title such that it is obvious that surface water and sediment
ingestion are included. In addition, there are blank spaces, mainly in SVOCs and Dioxin
TEQ that should be filled.

40. Tables 7-20 and 7-21: It is not clear what chemicals are included in these tables. Previous
tables included all chemicals that were selected as a COPC. These tables leave out some,
but not all chemicals that were listed as COPCs but were not detected in surface water.
Please add all COPCs to table.

Section 8 - Weight of Evidence Discussion of Ecological Risk

41. Page 41, 1st paragraph: Although it is expected to see impacts to the benthic community
due to low water level, this is a confounding factor. One cannot make the conclusion that
there are no chemical-related effects if the community analyses were performed during a
time when the habitat is degraded to such an extent that effects from poor habitat would
mask chemical effects. The water level in the study area is not always low. Would suggest
re-sampling benthic communities during a higher water level period assuming that the
stream characteristics are such that a benthic community could be supported if there were
higher water levels. If this is not the case, than a good explanation must be given.

42. Page 41, 1st paragraph, sentence 3: Toxicity testing were not inconclusive, toxicity was
indicated. Potential causality (i.e., whether the toxicity is site-related) is not a consideration
in the comparisons made for the toxicity tests. Except for the H. azteca 42-day tests (and
there are questions as to how this was done), information regarding the site results versus
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the reference results is not provided.
43. Table 8-1: Comparisons to benchmarks are listed as both laboratory and literature. Similar

lines of evidence should have the same category.

Section 9 - Discussion of Uncertainties and Exposure Assumptions

44. This section should be site-specific and provide much greater detail. Many uncertainties
missed. Uncertainty section should also suggest which direction the uncertainty may be
influencing risk. Also, there is no obvious distinction made in any of the discussion between
inherent variability and uncertainty.

45. Page 44, last paragraph. This paragraph is incorrect. Uncertainty in the food chain
assessment is not captured by using both a NOAEL and a LOAEL. The uncertainty in a
food chain assessment is not bounded between the two toxicological benchmarks.

Appendix F

46. Page 2: Conĉ ,,,,. indicates that the exposure concentration is the average surface water
concentration. Tables in Section F show the maximum surface water concentration is also
used. Please make text and tables consistent.

47. Page 3, Model Application: Chronic and acute (or maximum) exposures are discussed.
One would assume that an acute exposure should be compared with acute toxicity values;
however, only chronic toxicity values are used and no explanation is provided. Please
provide.

48. Page 5, Paragraph 3: Sources for the mallard's food ingestion rate and % moisture content
of diet are not provided; therefore, cannot tell if reasonable.

49. Page 7: The moisture content of fish is not presented; therefore, cannot reproduce the
calculated sediment ingestion rate value.

50. Cannot check the foraging area calculations since cannot find where area of the site is
presented.

51. In most tables, sediment concentrations for Borrow Pit Lake appear for every chemical,
even if not detected. Should zero or blank out (preferable) the non-detected concentrations.
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217/782-6762

January 31, 2001

Mr. Michael McAteer
U.S. ERA Region 5
77 West Jackson Boulevard (SR-6J)
Chicago, IL 60604-3590

Reference: 1630200005 St. Clair County
Sauget Area 1 Site
Superfund/Technical
Administrative Order by Consent dated January 21,1999
Human Health Risk Assessment
Ecological Risk Assessment
Leachate Treatability Test
Data Report

Dear Mr. McAteer:

The referenced documents for the Sauget Area 1 Site EE/CA and RI/FS were received on
January 9, 2001. These review comments are due to you on February 2, 2001. You should
note that I am the only Illinois ERA reviewer of these documents, therefore no risk assessor
ortoxicologist participated in their review.

Human Health Risk Assessment

1. Section 1 and Section 3 include numerous references to the IEPA TACO program.
Illinois ERA has determined that TACO is not an ARAR because it does not satisfy the
requirements of the National Contingency Plan at 40 C.F.R 300.400(g). Also, due to the
potential variety of conclusions to be reached under the TACO procedures, it is difficult to
determine whether TACO would be more stringent than Federal requirements. It appears
that the broader issue is whether or not the use of TACO is consistent with the NCR.

RESPONSE TO IEPA-1:

It was agreed in the 2/21/01 meeting that the use of the TACO Tier 1 criteria for
screening purposes is consistent with the NCP. It was also agreed that the TACO
Tier 1 criteria do not constitute ARARs. Please see the response to comment
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USEPA-1 above.

2. Page 1-4. The IEPA TACO Mixture Rule is cited regarding carcinogens. Is this
consistent with the provisions of RAGS?

RESPONSE TO IEPA-2:

It was agreed in the 2/21/01 meeting that the use of the 10"6 to 10~* risk range is
consistent with RAGS.

3. Page 3-9. IEPA TACO Tier I criteria were used for the identification of COPCs for
soil and groundwater. Are these the appropriate criteria or are there State and/or Federal
ARARs for soil and groundwater?

RESPONSE TO IEPA-3:

Please see the response to comments IEPA-1 and USEPA-1 above.

4. Page 3-9. It is stated that the HHRA Workplan does not require assessment of a
residential drinking water scenario even though the Site groundwater meets the criteria of 35
III. Adm. Code 620 for Class I groundwater. So the risk assessment was performed by using
the Class II groundwater criteria. It should be noted that in consideration of the NCP's
expectations as stated at 40 C.F.R. 300.430 to return usable ground waters to their
beneficial uses, it may be appropriate in the Feasibility Study to evaluate Class I criteria and
MCLs when groundwater ARARs are determined.

RESPONSE TO IEPA-4:

As discussed in the 2/21/01 meeting, TACO Tier 1 criteria for Class II groundwater
were used in the HHRA for screening purposes only. The comparison of Sauget
Area 1 groundwater data to TACO Tier 1 criteria for Class II groundwater is
presented in Appendix H of the HHRA report. Based on discussions in the
2/21/01 meeting, a comparison of Sauget Area 1 groundwater data to TACO Tier
1 criteria for Class I groundwater has been conducted. This evaluation will be /
presented in a new Appendix U, which is submitted here as Attachment 13. The— ——
results of the screening will be discussed in the uncertainty analysis in Section
6.5. The following text will be inserted as a new Section 6.5.1.1 on page 6-9:

INSERT-13:

6.5.1.1 COPCs for Groundwater Based on TACO Tier I Class I Groundwater
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Criteria.

The last table in Appendix U (which presents the comparison of
groundwater data to TACO Class I groundwater criteria) identifies Class I
COPCs by groundwater sample location. Comparing the results to the
Class II results, additional Class I COPCs were identified in most locations
for which Class II COPCs occurred. In Site G, between 1 and 3 COPCs were
identified in five additional locations. In Site H, one COPC was identified
in one additional location. In Site I, two COPCs were identified in one
additional location. In Site L, one and two COPCs were identified in two
additional sampling locations, respectively. And in residential areas, lead
was identified as a COPC in two residential non-potable use wells and one
shallow groundwater sample location. Therefore, the Class I screening
results were not very different from the Class II screening results.

5. Page 3-9. Private wells exist in the study area along with local ordinances that
prohibit the use of groundwater as a potable water supply. Are those ordinances
enforceable, and do they effectively eliminate the human exposure to groundwater pathway?

RESPONSE TO IEPA-5

As discussed in the 2/21/01 meeting, there are ordinances in place that prohibit
the use of groundwater as drinking water in the Villages of Sauget and Cahokia.
The four residential non-potable use wells sampled as part of the SSP are not
used as a source of drinking water, nor are they expected to be used as such in
the foreseeable future. However, at the request of IEPA, a drinking water risk
assessment will be conducted for these four wells. This evaluation will be
presented in a new Appendix V, which is submitted here as Attachment 14. The
results of the risk assessment will be discussed in the uncertainty analysis in
Section 6.5. The following text will be inserted as a new Section 6.5.1.2 on page
6-9:

INSERT-14:

6.5.1.2 Drinking Water Evaluation of Residential Non-Potable Use Wells

Lead was identified as (the only) COPC in two of the non-potable use
residential wells (DW-MCDO and DW-WRIG). No COPCs were identified
in the other two non-potable use wells. A drinking water evaluation of
lead was conducted and is presented in Appendix V. The results indicate
that well DW-WRIG could be used as a source of drinking water; however,
use of well DW-MCDO as a source of drinking water would not be
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appropriate.

In addition, the following text will be added to Section 3.2.3.1 on Page 3-10, as the
new first full paragraph on that page:

INSERT-15: However, to provide a range of evaluations, groundwater was
separately compared to TACO Tier I Class I groundwater criteria; this
comparison is presented in Appendix U. In addition, the residential non-
potable use wells sampled as part of the SSP were also evaluated for a
drinking water use scenario; this evaluation is presented in Appendix V.
The results of these evaluations are discussed in Section 6.5. ^ /; ̂ .

6. Page 3-10. Is it appropriate to use the Class II groundwater criteria in the evaluation
of human exposure to surface water? It seems likely that surface water criteria exist or can
be calculated based upon standard equations, and those criteria should be used.

RESPONSE TO IEPA-6:

As discussed in the 2/21/01 meeting, there are no criteria to evaluate
recreational/swimming use of surface waters. It was discussed why the Class II
criteria for groundwater for screening surface water data for COPC identification
is conservative. In addition, Lisa Bradley of ENSR spoke with Tom Hornshaw of
IEPA about this screening on a conference call. It was agreed that the screening
was appropriate, and that additional explanatory text would be added to the
HHRA. The following text will be added to Appendix C, page C-3, as the last
paragraph in the section titled "The TACO Values Used for Screening
Groundwater and Surface Water":

INSERT-16: The TACO Tier I criteria for Class II groundwater are also
used to select COPCs for surface water for the recreational receptor
scenarios that involve wading or swimming, and for groundwater for the
construction worker scenario that involves excavation into the water
table. There are no other state or federal screening criteria to use for
these scenarios. The use of the Class II criteria is conservative based on
the following:

• The Class II criteria are generally only 5- to 1 0-fold higher than the
Class I (drinking water) criteria.

• The drinking water ingestion rate is assumed by regulatory
programs (USEPA, 1989 and IEPA, 1998) to be 2 liters or 2000 mL
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per day.

• The incidental ingestion of surface or groundwater while
swimming is assumed to be 50 ml per event, which is 1/40* of the
drinking water ingestion rate (assuming daily swimming).

• Incidental ingestion of surface water while wading is assumed to
be 10 ml/day, which is 17200th of the drinking water ingestion rate
(assuming daily wading).

• Incidental ingestion of surface water during construction activities
is assumed to be 5 ml/day, which is 1/400th of the drinking water
ingestion rate (assuming daily excavation below the water table)

• Therefore, screening criteria 40-fold higher than drinking water
standards (and up to 400-fold higher for the construction worker)
could have been used and still have been protective of these
receptors.

-> v /) • As the Class II criteria are generally 5- to 50-fold higher than
6 drinking water criteria, their use as screening criteria for these

scenarios is appropriate.

7. Page 3-13. lEPA's report "A Summary of Selected Background Conditions for
Inorganics in Soil" is cited. Without any determination of the appropriateness of referring to
that report, note that the arsenic concentrations in background soils were changed on
December 21, 2000 by amendments at 35 III. Adm. Code 742 Table G. For counties within
metropolitan statistical areas the concentration is 13.0 mg/kg and for counties outside
metropolitan statistical areas the concentration is 11.3 mg/kg.

RESPONSE TO IEPA-7:

The following text will replace the third paragraph on page 3-13:

INSERT 22:

IEPA has published a report entitled "A Summary of Selected Background
Conditions for Inorganics in Soil" (IEPA, 1994). This report is presented
here in Appendix D. In this publication, background concentrations are
reported for soils within counties in metropolitan areas and soils in
counties outside of metropolitan areas. Within metropolitan areas, 114
soil samples were evaluated; arsenic concentrations ranged from 1.1 to
24 mg/kg, with a mean concentration of 7.4 mg/kg and a median
concentration of 7.2 mg/kg. Outside of metropolitan areas, 120 soil
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samples were evaluated; arsenic concentrations ranged from 0.35 to 22.4
mg/kg, with a mean concentration of 5.9 mg/kg and a median
concentration of 5.2 mg/kg. The TACO program identifies the background
arsenic concentration in counties within metropolitan statistical areas as
13 mg/kg (IEPA, 1998, Appendix A, Table G, as amended January 6,2001).
Sauget Area 1 is in St Clair County, which is identified as a metropolitan
area county in the TACO program. All detected concentrations of arsenic
in soil were within the range of arsenic concentrations detected in
metropolitan areas (1.1 to 24 mg/kg) with the exception of the single
sample noted above. As provided for in the TACO program, an alternative
statistical approach for background was used in the HHRA, as identified
in the HHRA Workplan. The site-specific background concentration for
arsenic of 19 mg/kg is also within the range of arsenic concentrations
detected in background locations presented in the IEPA report.

Ecological Risk Assessment

8. Page 17. Section 5.1.3. When multiple values were available for a compound in the
COPC selection process, the Illinois value superseded the national value, which superseded
the Great Lakes value. Is this appropriate or should the most conservative value be used?

9. Page 18. Was frequency of detection the only criteria considered for eliminating
ethylbenzene and 2,4-dimethylphenol as COPCs?

10. Page 38. Regarding selenium in site soils and the reference to the 1994 Illinois EPA
report, the last sentence of that paragraph should be revised as follows: "Therefore, the
selenium concentrations detected in site surface soil are likely to be within the range of
Illinois background, although selenium was not detected in the three site-specific
background samples".

Illinois EPA's August 1994 report "A Summary of Selected Background Conditions for
Inorganics in Soil", states that the data can be used to evaluate the plausible validity of any
site-specific background data, but are not meant to replace the collection of site-specific
background data for sites.

11. Page 46. There are several Federal and State threatened and endangered species
which occur in the vicinity of Creek Segment F and Borrow Pit Lake. This report appears to
be an incomplete evaluation of them as receptors. Also, both the Federal and State
Endangered Species Acts should be evaluated as ARARs in the Feasibility Study.

Also note that a bald eagle was observed on December 7, 2000 along the Mississippi River
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adjacent to Site Q at the Sauget Area 2 Site less than one mile from Borrow Pit Lake.

Leachate Treatability Test

12. It may be helpful in the evaluation of the testing results to include the American
Bottoms POTW's discharge standards.

13. In addition to the tests which were performed separately, a series of tests may be
appropriate to determine which methods when performed in series are best suited to
achieve the required discharge standards.

Data Report

No comments.

You should note that these comments do not address issues of natural resource injury,
natural resource damage assessment, and natural resource restoration. If you have any
questions, please call me at 217/785-9397.

Sincerely,

Candy Morin, Remedial Project Manager
National Priorities List Unit
Federal Site Remediation Section
Bureau of Land

cc: Mike Henry, IDNR
Kevin de la Bruere, USFWS

sgtareal/datarskOI .01

bcc: Terry Ayers
Chris Perzan

Bureau File
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US Fish and Wildlife Comments on
Ecological Risk Assessment for Sauget Area 1

Sauget
St Clair County, IL

General Comments:

1. The Ecological Risk Assessment (ERA) is supposedly for all of Sauget Area 1, yet it is
limited to only Creek Segment F (CS-F)and the associated "Borrow Pit Lake" (BPL). There is
no consideration of terrestrial habitats or mention of Sites G,H,I,L,M, or N in the ERA.
Therefore, this document does not present a complete assessment of risk associated with
the Sauget Area 1 Superfund site.

2. Some feeding guilds are not considered in the ERA. Specifically, there is no mention of
vermivores, insectivorous birds and mammals, non-piscivorous raptors, amphibians, and
reptiles. These pathways remain uncharacterized and the risks associated with them
unknown.

Specific Comments:

Figure 3-1: The Conceptual Site Model does not address soil contamination as a source and
link to burrowing mammals, invertebrates, and raptors, and vermivorous wildlife as would be
the case in a terrestrial habitat.

Section 3.1.2: The scope of the fate and transport mechanisms needs to be expanded to
include areas other than aquatic habitats. For example, consider COPC's leaching from
landfills to soil, etc.

Section 3.1.3: Insectivorous birds may be affected by contaminant uptake in benthic
macroinvertebrates if they are eaten after a hatch. Therefore, insectivorous birds should be
considered as a potentially affected receptor in an aquatic system.

IBID.: In order to property characterize the site, there needs to be an evaluation of potential
terrestrial receptors that may be exposed to contaminants from non-aquatic habitats in
additional operable units associated with the site.

Section 3.1.4: In order to property characterize the site, the scope of this section needs to be
expanded to include terrestrial habitats. Additionally, strike the words along creek banks
and floodplain in last two bullets.

Section 3.2: See General Comment 2.

47
J:\lndl_Service\Project Files\Solutia-6105\Sauget-6105-002\Comment Response\comment&response.doc



IBID.: In the section dealing with Benthic macroinvertebrates, a bullet states that
invertebrates provide food for bottom feeding fish species. Add insectivorous birds, and
waterfowl.

Section 4.1: This section should be expanded to include insectivorous birds, and terrestrial
receptors such as vermivorous wildlife, and non-piscivorous raptors.

Section 5.1.1 Sediments: Sediment samples were taken from a depth of 0 to 2 inches. With
a site with such a long history of release, the true contaminant sources may be buried to a
level much deeper than this by relatively clean sediments through normal depositional
loading. If in the future a large scour event, or dredging were to remove this top layer a large
source of contamination may be exposed. In a ERA, the site should be fully characterized,
and the depth of contamination should be fully known in order to make a proper risk
management decision.

Soil: Soil samples were limited to 0-6 inches. At a site with a long history of release, the true
contaminant load may be buried to a level much deeper than this by relatively clean
sediments during flood events and other depositional activities. In an ERA, the site should
be properly characterized, and as a part of this characterization, the depth of contamination
should be fully explored and investigated in order to make a proper risk management
decision. Additionally, soil invertebrates, and burrowing mammals normally encounter soils
at a deeper than this. Ecological soil samples generally are taken at a depth of two feet.

Figure 5-3: Risk has not been property characterized at sites G, H, I, or L as no soil samples
were taken these sites.

Section 7.1.1: The ecological risks for Dead Creek Segment F have not been completely
characterized. A food chain transfer model should be constructed to characterize risks to
wildlife that forage on aquatic life produced in Segment F. Although fish or benthic
macroinvertebrates were not collected from Segment F, one could use the sediment/water
concentrations multiplied by a Bioaccumulation Factor (BAF) to calculate expected
fish/invert residues and exposure to wildlife.

Section 7.1.3.2: The ERA states that impairment of the benthic community is most likely due
to the poor habitat in the sampled locations. No historical data appears to have been
consulted in making this determination. The more sensitive macroinvertebrates may have
died off from chemical contamination over the many years that the creek was polluted.
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Subject: Re: Sauget

Mike et al,

My apologizes for not getting back to you sooner. Dr. Stoeckel (Denise), our toxicologist
who would otherwise be engaged in reviewing the Area 1 ERA has resigned to pursue
motherhood as her new career. While we will miss her expertise tremendously ... this is
indeed a joyous event and we wish her the very best.

We are still engaged in Sauget issues. Unfortunately, the recent events mean no formal
technical comments will be submitted at this time on the ERA for Area 1. (I do have some
"observations" based on a cursory review for your consideration, but understand I am not
formally trained in risk assessment.). While we scramble to hire a new toxicologist, we will
be looking at using one of our contractors to fill this void in the interim.

Observations:

1. This document acknowledges area toxicity to avian species yet seems to say "if not from
Monsanto/Solutia because no samples were taken from the BP Lake in the FWS study of
Allorton so it can't be us, and birds eat all over the place so they are not likely to cohabit at
very long at the site...so the risk is nil". This is the theme for the entire report...

Here you have at least 4 known T&E avian species observed at the lake, but summarily
dismiss risk because (essentially) contamination is "everywhere, but not ours" and bald
eagles "aren't around much so little exposure risk is present". I find this logic/approach
flawed and the question of what is the direct risk from the lake is never addressed. With ERA
you are using existing data, then trying to model the risk by bounding the uncertainties...

Specifically, with the avian issue, the problem formulation step would appear more
appropriate to bound any uncertainty associated with the lake by assuming receptors (in this
case piscivorus) obtain 100% of their food from the contaminated area with 100%
bioavailability. Rather than making broad brushed assumptions dismissing possible risk.

2. Sediment samples -1 may have missed this, but I thought the data was taken from depths
of 0-2". If so, I am not sure this is a true metric of potential historic contamination.
Specifically, I would think 0-2" would only be telling of recent depositional loadings and not
what's truly adsorbed overtime onto the creek/lake bottom. We have used our researchers
at the ISGS to conduct sediment dating exercises in the past, I am curious if this would be of
any utility here...
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3. Is there any historic information on the creek for biota ? The report at times implies since
nothing is there...there's no risk. Local communities and populations may have been present
in the past until contaminations (e.g. zinc) changed things... in theory. Again, I find this logic
flawed.

4. Assessment Endpoint - As I understand, by definition AE's are an explicit expression of
the environmental value that is to be protected. I keep going back to the T&E species
known to be at the lake. I am unclear why they were not given higher consideration when
identifying assessment/measurement endpoints. Granted they look at the Bald Eagle, but
they make it clear that they used direct observation and "no bald 's nest and they only hang
out a couple of months at best"...factoring this in..."no risk". Remedial actions , as I
understand, do not focus on protecting organisms unless they are designated as protected
status species...which we have in this case several at the site and within the local
ecosystem.

5.1 use a "cheat sheet" when ever I look at ERA's. Specifically, I keep a copy of OSWER
Directive 9285.7-28P (Issuance of Final Guidance: ERA and RM Principles for Superfund
Sites), dated Oct. 7, 1999 in front of me to make me "dangerous" at best.

Accordingly, one question comes to mind when I read the Directive and compare it to the
ERA at Area 1. Specifically, a goal of the ERA is to present a characterization of site risks to
the ecosystem that are transparent to the public. As such, how does assessing part of CS
F, and borrow pit lake extrapolate to the remainder of Site 1 and the local biota
population/community?

6. Finally, I am not familiar with the USEPA preliminary risk work referenced, which is being
used to supplant the first two steps of the ERA in this document. I would be helpful to the
reader if a brief overview of the past work were given and an explanation as to why it is
sufficient for Steps 1 and 2 of the Superfund ERA process.

I appreciate being kept in the loop and would be very interested in seeing what your
technical ERA folks have to say....

Regards, 928 South Spring Street
Michael L. Henry, CHMM Springfield, IL 62704
Senior Project Manager ph(217)557-7817
Natural Resource Trustee Program fax(217)524-6674
Illinois Department of Natural Resources mhenry@dnrmail.state.il.us
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Sauget Area 1
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APPENDIX T

SUPPLEMENTAL CONSTRUCTION WORKER EVALUATION

1.0 INTRODUCTION

Pursuant to comments received from USEPA on the December 29, 2000 Human Health Risk
Assessment for Sauget Area 1 (the HHRA), an additional evaluation has been conducted for the
construction worker. This evaluation has been conducted to evaluate potential risks to the construction
worker associated with subsurface soil and leachate in Sites G, H, I and L, and follows the same
methods as presented in the December 29, 2000 HHRA report.

2.0 SITE CHARACTERIZATION

A description of the site, and the conceptual site model for the site, are presented in Section 2 of the
HHRA.

3.0 DATA EVALUATION AND HAZARD IDENTIFICATION

The purpose of the data evaluation and hazard identification process is two-fold: 1) to evaluate the
nature and extent of release of constituents present at the site; and 2) to select a subset of these
constituents identified as Constituents of Potential Concern (COPCs) for quantitative evaluation in the
risk assessment. This step of the risk assessment involves compiling and summarizing the data for
the risk assessment, and selecting COPCs based on a series of screening steps.

3.1 Data Evaluation

Subsurface samples collected in the Sites as part of the SSP were analyzed for TCLP, not total
constituent concentrations. Therefore, historical data collected for other investigations were employed
to evaluate potential construction worker contact with COPCs in the subsurface. These data were
obtained from the following: Sauget Area 1 Data Tables/Maps, Ecology and Environmental, Inc.,
February 1998, prepared for USEPA Region 5 Office of Superfund, Chicago, IL, ARCS Contract No.
68-W8-0086, Work Assignment No. 47-5N60. The historical data are unvalidated, and detection limits
were not available for the majority of results reported as not detected. Therefore, only results reported
as detected were used in this evaluation. Any sample for which all results were reported as not
detected were eliminated from further evaluation. Samples used in the subsurface soil evaluation are
presented in Table T-1.
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TCLP data from subsurface samples collected in the Sites as part of the SSP were used to represent
leachate concentrations, i.e., concentrations in groundwater within the fill material. This evaluation is
separate from, and in addition to, the evaluation of the construction worker receptor's exposure to
groundwater in the main text of the HHRA (in which the Site groundwater data were used). Samples
used in the groundwater-TCLP evaluation are presented in Table T-2

3.1.1 Summary Statistics

The available subsurface soil and groundwater TCLP data for each Site were summarized for use in
the risk assessment.

The steps used to summarize the data for use in identifying COPCs in the screening process
presented in this section are discussed in Section 3.1.3 of the HHRA. The additional steps used to
summarize the data for identifying exposure point concentrations (EPCs) are presented in Section 5.0
of the HHRA.

Table T-3 presents the summary statistics for subsurface soil, and Table T-4 presents the summary
statistics for groundwater-TCLP.

3.2 Methodology for Selection of Constituents of Potential Concern

COPCs are a subset of the complete list of constituents detected in site media that are carried through
the quantitative risk assessment process.

The steps used to identify COPCs are presented in Section 3.2 of the HHRA and are summarized
below.

• Frequency of Detection and Essential Nutrient Status. No constituents were excluded
from consideration as a COPC based on the frequency of detection screen. Essential nutrients
(i.e., calcium, iron, magnesium, sodium and potassium) were not included as COPCs (HHRA
Workplan, and USEPA, 1989a).

• Comparison to Background. Background samples were collected in the vicinity of the site to
provide information on naturally occurring levels of constituents typical for the local area. The
purpose of comparing site conditions to local background is to determine if site concentrations
of constituents are representative of background concentrations, which, therefore, should not
be included in risk calculations. Background comparisons were conducted for each medium
using site-specific background data and background concentrations. No constituents in
subsurface soil or groundwater were eliminated from further consideration based solely on
background.
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Toxicity Screen. A toxicity screen was performed in accordance with USEPA Region 5
guidance (USEPA, 1998b) and IEPA regulations (IEPA, 1998). The sources of the screening
criteria and the screening methodology are presented in Sections 3.2.3.1 and 3.2.3.2 of the
HHRA. The screening values are presented in Appendix C. Tables T-5 through T-8 present
the screening conducted for subsurface soils, and Table T-9 presents the screening conducted
for groundwater.

4.0 DOSE-RESPONSE ASSESSMENT

The purpose of the dose-response assessment is to identify the types of adverse health effects a
constituent may potentially cause, and to define the relationship between the dose of a constituent and
the likelihood or magnitude of an adverse effect (response) (USEPA, 1989a). Adverse effects are
classified by USEPA as potentially carcinogenic or noncarcinogenic (i.e., potential effects other than
cancer). Dose-response relationships are defined by USEPA for oral exposure and for exposure by
inhalation. Oral toxicity values are also used to assess dermal exposures, with appropriate
adjustments, because USEPA has not yet developed values for this route of exposure. Combining the
results of the toxicity assessment with information on the magnitude of potential human exposure
provides an estimate of potential risk. The methodology of the dose-response assessment and
sources of the data are provided in Section 4.0 of the HHRA.

Table T-10 lists the COPCs identified in subsurface soil and groundwater for the construction worker
scenario and summarizes the toxicity information for COPCs with potential noncarcinogenic effects for
the oral route of exposure. For each COPC, the chemical abstracts service number (CAS number),
the dose-response value (RfD), and the reference for the toxicity value are presented. In addition, the
USEPA confidence level in the value, the uncertainty factor, the modifying factor, the study animal,
study method, target organ and critical effect upon which the toxicity value is based are also presented
for each COPC, where available. The confidence level is provided for constituents published on IRIS,
and is based on the confidence in the study and the extent of toxicity information available for that
constituent.

Table T-11 summarizes the toxicity information for COPCs with potential noncarcinogenic effects for
the inhalation route of exposure. For each COPC, the CAS number and the toxicity value are
presented. Inhalation RfD (in units of mg/kg-day) values are calculated from Reference
Concentrations (RfC) (in units of mg/m3) assuming a 70 kg adult breathes 20 m3 of air per day. Both
values are presented where available. In addition, the reference for the toxicity value, the USEPA
confidence level in the value, the uncertainty factor, the modifying factor, the study animal, study
method, target organ and critical effect upon which the toxicity value is based are also presented for
each constituent. USEPA does not support use of oral toxicity values to evaluate inhalation exposures
(USEPA, 1996b).
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Table T-12 summarizes the toxicity information for COPCs classified by the USEPA as potential
carcinogens for the oral route of exposure. For each constituent, the CAS number, USEPA
carcinogenicity class, the oral cancer-slope factor and the reference are provided. In addition, the
study animal and route of exposure upon which the cancer slope factor (CSF) is based are presented.

Table T-13 summarizes the toxicity information for COPCs classified by the USEPA as potential
carcinogens for the inhalation route of exposure. For each constituent, the CAS number, USEPA
carcinogenicity class, the inhalation cancer slope factor and unit risk factor (provided in units of
(ug/m3)"1) and the reference are provided. In addition, the study animal and route of exposure upon
which the CSF is based are presented. The CSF is calculated from the unit risk assuming a 70 kg
adult breathes 20 m3 of air per day.

5.0 EXPOSURE ASSESSMENT

The purpose of the exposure assessment is to predict the magnitude and frequency of potential
human exposure to each of the COPC retained for quantitative evaluation in the HHRA. To estimate
the potential risk to human health that may be posed by the presence of COPCs in environmental
media in the study area, it is first necessary to estimate the potential exposure dose of each COPC for
each receptor. The exposure dose is estimated for each constituent via each exposure route/pathway
by which the receptor is assumed to be exposed. Reasonable maximum exposure (RME) scenarios,
and most likely exposure (MLE) scenarios based on appropriate USEPA guidance are both evaluated
in the quantitative risk assessment. Exposure dose equations combine the estimates of constituent
concentration in the environmental medium of interest with assumptions regarding the type and
magnitude of each receptor's potential exposure to provide a numerical estimate of the exposure dose.
The exposure dose is defined as the amount of COPC taken into the receptor and is expressed in
units of milligrams of COPC per kilogram of body weight per day (mg/kg-day). The exposure doses
are combined with the toxicity values to estimate potential risks and hazards for each receptor.

Section 5.1 of the HHRA presents the updated Conceptual Site Model (CSM)forthe site.

Section 5.2 of the HHRA identifies the potential exposure scenarios and receptors evaluated in the
HHRA. In this appendix, an on-site construction/utility worker is evaluated for potential exposure to
COPCs in Site subsurface soil via incidental ingestion and dermal contact, and via inhalation of
particulates suspended during excavation activity. Construction/utility work is assumed to occur up to
depths of 30 feet bgs as noted in the HHRA. Due to the shallow depth of groundwater, the
construction/utility worker may contact groundwater during excavation. Therefore, the construction
worker is assumed to be exposed to COPCs in groundwater via incidental ingestion and dermal
contact, and via inhalation of COPCs volatilized from standing water in an excavation trench. In this
evaluation, leachate from the Sites, as represented by the TCLP data, are used to evaluate exposure
to groundwater. Because the Sites are areas of known waste disposal, appropriate safeguards would
likely be used when excavating in waste areas (gas monitoring, appropriate personal protective
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equipment), although the use of such safeguards were not assumed when identifying the exposure
factors used in the risk assessment. This assumption is addressed in the remedy discussion in
Section 8 of the HHRA, where the use of institutional controls to enforce these safeguards is
discussed.

Section 5.3 of the HHRA presents the methods for quantifying potential exposures.

Section 5.4 of the HHRA presents the receptor-specific exposure parameters. Exposure assumptions
for the scenarios evaluated here are the same as those used in the HHRA. The exposure
assumptions are presented in Table T-14.

Section 5.5 of the HHRA presents the constituent-specific exposure parameters. Constituent-specific
parameters are presented for the COPCs for the additional construction worker scenarios in Tables T-
15 (Absorption Adjustment Factors) and T-16 (Dermal Permeability Constants). Several dermal
permeability constants were calculated, as shown in Table T-17. Additional AAF derivations not
included in Appendix O are presented at the end of the text of this appendix.

Table T-18 presents the RME Exposure Point Concentrations (EPCs) for COPCs in subsurface soil,
and Table T-19 presents the RME EPCs for COPCs in subsurface soil entrained on dusts (calculation
of these are discussed in Section 5.5.1.2 of the HHRA). Table T-20 presents the RME EPCs for
COPCs in groundwater, and Table T-21 presents the RME EPCs for volatile COPCs in an excavation
trench. These EPCs were calculated in Appendix L of the HHRA. The MLE EPCs for these scenarios
are presented in Tables T-22 through T-25. It should be noted that the EPCs for subsurface soils have
been calculated based solely on data for detected constituents; therefore, the EPCs are likely biased
high. This is due to the fact that the historical data report (see Section T3.1) did not provide the
quantitative detection limits for constituents reported as "non-detect."

The exposure dose and risk calculation spreadsheets are presented at the end of this appendix. The
risk results are discussed in Section 6.0 of this appendix.

6.0 RISK CHARACTERIZATION

The potential risk to human health associated with potential exposure to COPC in environmental
media at the site is evaluated in this step of the risk assessment process. Risk characterization is
the process in which the dose-response information (Section 4.0) is integrated with quantitative
estimates of human exposure derived in the Exposure Assessment (Section 5.0). The result is a
quantitative estimate of the likelihood that humans will experience any adverse health effects given
the exposure assumptions made. Two general types of health risk are characterized for each
potential exposure pathway considered: potential carcinogenic risk and potential noncarcinogenic
risk. Carcinogenic risk is evaluated by averaging exposure over a normal human lifetime, which,
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based on USEPA guidance (1989a), is assumed to be 70 years. Noncarcinogenic risk is evaluated
by averaging exposure over the total exposure period.

Characterization of the potential impact of potential carcinogenic and noncarcinogenic constituents is
approached in very different ways. The difference in approaches arises from the conservative
assumption that substances with possible carcinogenic action proceed by a no-threshold mechanism,
whereas other toxic actions may have a threshold, a dose below which few individuals would be
expected to respond. Thus, under the no-threshold assumption, it is necessary to calculate a risk, but
for constituents with a threshold, it is possible to simply characterize an exposure as above or below
the threshold. In risk assessment, that threshold is termed a reference dose (RfD). Reference doses
as well as cancer slope factors were discussed in Section 4.0. The approach to carcinogenic risk
characterization is presented in Section 6.1 of the HHRA, and the approach to noncarcinogenic risk
characterization is presented in Section 6.2 of the HHRA. The risk characterization results for the
construction worker subsurface soil and groundwater pathways are presented in Section 6.1 of this
appendix. Uncertainties associated with the risk characterization are presented in Section 6.5 of the
HHRA; specific uncertainties involved with this additional evaluation are presented in Section 6.2 of
this appendix. The risk calculation spreadsheets are presented at the end of this appendix.

6.1 Potential Carcinogenic Risk Results

Potential carcinogenic risks for the RME scenario are presented in Table T-26 and the potential His for
the RME scenario are presented in Table T-27. Risks and His for the MLE scenario are presented in
Tables T-28 and T-29, respectively. The construction worker is assumed to be exposed to COPCs in
subsurface soil via incidental ingestion and dermal contact and inhalation of particulate matter in
excavation dust, and to COPCs in groundwater exposed in an excavation via incidental ingestion and
dermal contact and inhalation of constituents volatilized into excavation air.

As indicated in Table T-26, the potential risk for the construction worker (RME) for all Sites is below or
within the USEPA risk range of 10"* to 10"6. Table T-28 indicates that the potential risks for the MLE
scenario are also below or within the USEPA risk range of 10^ to 10"6.

The following scenarios resulted in risks below the target risk range (i.e., risks less than 10"6):

Site G - MLE construction worker

Site L - MLE construction worker

The following scenarios [and risk-driving constituents-environmental medium] resulted in risks between
10"6 and 10"5, which is within the target risk range:

Site G - RME construction worker [Pentachlorophenol - subsurface soil and leachate]
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Site L - RME construction worker [PCBs - subsurface soil]

Site H - MLE construction worker [PCBs - subsurface soil]

Site I - MLE construction worker [Pentachlorophenol - leachate]

The following scenarios [and risk-driving constituents-environmental medium] resulted in risks between
10~5 and 10"6, which is within the target risk range:

Site H - RME construction worker [PCBs - subsurface soil]

Site I - RME construction worker [Pentachlorophenol - leachate; Hexachlorobenzene -
subsurface soil]

6.2 Potential Noncarcinogenic Hazard Results

Table T-27 indicates that the potential His for the construction worker (RME) are above the target HI of
1 in each Site. The HI for the construction worker for the MLE scenario presented in Table T-29 is
above 1 for all Sites with the exception of Site L.

The RME HI exceeds 1 in Site G primarily due to potential ingestion and dermal contact with PCBs and
phosphorous in subsurface soil and secondarily due to potential inhalation exposure to benzene due to
volatilization from standing groundwater.

The RME HI exceeds 1 in Site H due potential ingestion and dermal contact with PCBs in subsurface
soil, potential inhalation of manganese in particulates, potential ingestion and dermal contact with
cadmium in groundwater, and potential inhalation of benzene from standing groundwater.

The RME HI exceeds 1 in Site I due potential ingestion and dermal contact with PCBs and antimony in
subsurface soil, and due to potential inhalation exposure to chloroform and chlorobenzene due to
volatilization from standing groundwater.

The RME HI exceeds 1 in Site L due to potential ingestion and dermal contact with PCBs in subsurface
soil.

The MLE HI exceeds 1 in Site G due to potential ingestion and dermal contact with PCBs and
phosphorous in subsurface soil. The MLE HI exceeds 1 in Site H due potential ingestion and dermal
contact with PCBs in subsurface soil. The MLE HI exceeds 1 in Site I due potential ingestion and
dermal contact with PCBs in subsurface soil, and due to potential inhalation exposure to chloroform
due to volatilization from standing groundwater.
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6.3 Lead Evaluation

Lead was identified as a COPC in both soil (Site I) and groundwater (Sites G, H, and I). Because of the
uncertainties in the dose-response relationship between exposure to lead and biological effects, it is
unclear whether the noncarcinogenic effects of lead exhibit a threshold response. Therefore, an RfD
for lead is not available. Although USEPA has classified lead as a B2 (probable human) carcinogen,
no cancer slope factor (CSF) has been developed. Therefore, potential exposures to lead cannot be
evaluated using the traditional methods of risk assessment. However, the USEPA has developed a
model for assessing adult exposures to lead in multiple environmental media (air, soil, and water) in an
industrial/commercial setting is available in the peer reviewed literature (Bowers et al., 1994). The
model is described in detail in Appendix Q. The results for the construction worker are summarized
below.

As can be seen in Table T-30, an average expected blood lead level of 2.59 ug/dL is predicted for a
hypothetical construction worker potentially exposed to lead in excavation, air, soil and groundwater in
Site G, of 2.87 ug/dL in Site H, and of 3.43 ug/dL in Site I. These predictions are below acceptable
Occupational Safety and Health Administration (OSHA) standards for adult workers (29 CFR, Part
1910.1025). The OSHA standards for blood lead levels are as follows: 1) Blood lead levels of workers
(male and female) intending to have children should remain below 30 ng/dL; and 2) OSHA allows 40
ug/dL as a "permissible" blood lead level in lead-exposed workers, below which no further medical
monitoring or workplace intervention is required. These values are also below the USEPA target blood
lead level of 10 ug/dL for protection of a developing fetus (USEPA, 1996).

6.4 Uncertainty Analysis

Within any of the four steps of the human health risk assessment process, assumptions must be made
due to a lack of absolute scientific knowledge. Some of the assumptions are supported by
considerable scientific evidence, while others have less support. Every assumption introduces some
degree of uncertainty into the risk assessment process. Regulatory risk assessment methodology
requires that conservative assumptions be made throughout the risk assessment to ensure that public
health is protected. Therefore, when all of the assumptions are combined, it is much more likely that
risks are overestimated rather than underestimated.

The assumptions that introduce the greatest amount of uncertainty in this risk assessment are
discussed in Section 6.5 of the HHRA. Additional uncertainties associated with the scenarios
presented in this appendix are discussed below. They are discussed in qualitative terms, because for
most of the assumptions there is not enough information to assign a numerical value to the uncertainty
that can be factored into the calculation of risk.

Sample Statistics. Site subsurface soil data were not collected as part of the current investigation.
Therefore, unvalidated historical data were used in this evaluation. Detection limits were not available
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for the majority of the results reported as not detected. Therefore, only detected concentrations were
employed. This overestimates the EPCs for the subsurface soil data, because it is standard practice to
use 1/2 the detection limit as a proxy concentration for results reported as not detected. Because the
results were not validated, it is possible that there were unidentified sample collection or laboratory
issues with the data. TCLP data were used as a proxy for groundwater data, introducing another
source of uncertainty, which is likely to overestimate potential risks.

Environmental Degradation. The subsurface soil data used in this evaluation date back to the early
1980's. Organic constituents are naturally degraded in the environment by a variety of processes (i.e.,
photodegradation, microbial activity, hydrolysis, etc.). USEPA has recognized the validity and utility of
natural attenuation and biodegradation as a remedial option and has recently published guidance for
its site-specific implementation (USEPA, 1997d). Environmental half-lives vary for specific constituents
based on environmental conditions (i.e., presence of bacteria, pH, exposures to sunlight and oxygen),
and there are respected literature sources of such information. However, environmental degradation is
not typically accounted for in the calculation of risks for the site. This has likely resulted in an over-
estimation of site risks.

7.0 CONCLUSIONS

This construction worker evaluation (for subsurface soil and leachate) was conducted as a supplement
to the original construction worker scenario presented in the main body of the report (surface soil and
groundwater). Potential carcinogenic risks for this supplemental scenario are within the target risk
range for all Sites. To evaluate potential additivity of risks for the two evaluations, risks calculated for
the original and the supplemental risk assessments have been summed as shown in Tables T-31 and
T-32 for the RME and MLE scenarios, respectively. The results indicate that the combined risks for
each Site are still within the target rjskjange. With the exception of the MLE scenario for Site L, as the
His forjhe_suppjemental risk assessment are all above 1, the combined His are also above 1. The
combined HI for the MLE^cenario for Site L is slightly above 1 (at 1.1).

!/!/•-,->) -5"! -J<, HX /Vi Ls An,.., " < u . ~ i ^ ' - ) -W-'-'sf.

These results support the original conclusion in the risk assessment that construction/excavation
activities should not occur in Sites G, H, I, and now L without use of proper personal protective
equipment and monitoring for air emissions from standing water. • 1 , \t-.^. .-, '? / . s. A->

/, 1 ,,.-..,
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1,2-DICHLOROBENZENE

The oral RfD for 1,2-dichlorobenzene (9.0E-02 mg/kg-day) is based upon a com oil gavage study in
rats. Absorption is assumed to be virtually complete (100%) by this route. It is assumed that
absorption is the same in animals and humans for gavage, drinking water, and soil ingestion
exposures. Thus, the AAF (oral-water, oral-diet, oral-soil) are all 1.

ENSR has used a recommended default value for organics of 1% absorption for dermal exposures to
soil and sediment (ERA, 2000). Thus, the AAF (dermal-soil, dermal-sediment) is 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
1,2-dichlorobenzene, the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for 1,2-Dichlorobenzene

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation NA

REFERENCES

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00.
[U RL: http://www.epa .gov/region4/waste/oftecser/healthbul. htm]
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2,4-DINrTROTOLUENE

The oral RfD for 2,4-dinitrotoluene of 2.0E-03 mg/kg-day is based on a study in dogs that received the
dose via oral capsule. Limited information is available about the absorption of 2,4-dinitrotoluene.
However, it is assumed that gastrointestinal absorption for this compound is complete. Furthermore, it
is assumed that absorption is the same in animals and humans for oral capsule, drinking water, diet
and soil ingestion exposures. Thus the AAF (oral-water), the AAF (oral-diet), and the AAF (oral-soil)
are all 1.

A recommended default value for organics of 1% absorption from dermal exposures to soil containing
organics (USEPA, 2000) has been used. Thus, the AAF (dermal-soil/sediment) is (1%/100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
2,4-dinitrotoluene, the AAF (dermal-water) is 100%/100% = 1.

Summary of AAFs for 2,4-Dinitrotoluene

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
Inhalation NA

REFERENCES

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00.
[URL:http://www.epa.gov/region4/waste/oftecser/healthbul.htm]
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BARIUM

The USEPA oral RfD for barium (7E-02 mg/kg-day) is based on a drinking water study in humans in
which healthy male volunteers consumed barium chloride. The gastrointestinal absorption in humans
of other forms of barium from surface water or groundwater is assumed to be the same. Thus, the
AAF (oral-water) is 1. The absorption of barium in humans from dietary constituents is reported to be
greater than 91% (Lisk et al., 1988). It is assumed that the absorption from drinking water is 100%.
Thus, the AAF (oral-diet) is 1. It is further assumed that the gastrointestinal absorption from soil is the
same as from the diet (91-100%). Thus, the AAF (oral-soil) is assumed to be 1.

A recommended default value for inorganics of 0.1% was assumed for dermal absorption from soil in
the absence of data on the dermal absorption of barium (USEPA, 2000). Thus, the AAF (dermal-soil)
is 0.001.

The inhalation dose-response value for barium (1.43E-04 mg/kg-day) is based on the USEPA RfC,
which is derived from an inhalation study in rats. It is assumed that absorption in humans from
respirable particles retained in the lung is the same as absorption of BaCO3 dust particles in rats.
Thus, the AAF (inhalation) is 1.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
barium the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for Barium

Oral-Water
Oral-Diet
Oral-Soil
Dermal-Soil
Dermal-Water
Inhalation

1

1

1

0.001
1
1
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BERYLLIUM

The USEPA oral RfD of 2E-03 mg/kg-day is based on a dietary study in dogs. Beryllium is very poorly
absorbed across the gastrointestinal tract with several investigators reporting less than 1 % absorption
of ingested beryllium (ATSDR, 1987). It is assumed that the absorption of beryllium in the diet, soil and
sediment is the same as that in drinking water. Thus, the AAF (oral-diet), the AAF (oral-soil), the AAF
(oral-sediment), and the AAF (oral-water) are all 1 .

Dermal absorption of beryllium is also reported to be poor, although specific estimates were not
located (ATSDR, 1987). A recommended default value for inorganics of 0.1% for the dermal
absorption from soil has been used (USEPA, 2000). Assuming that the gastrointestinal absorption of
beryllium from the drinking water study was 1%, results in an AAF (dermal-soil/sediment) of

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantifying risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria; however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make adjustment to the absorbed dermal dose, rather than adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
beryllium, the AAF (dermal-water) is (100%)/(1%) = 100.

Both the inhalation CSF of 8.4 (mg/kg-day)'1 and the inhalation of RfD of 5.71 E-06 mg/kg-day were
derived from epidemiological data based on occupationally exposed workers. It is assumed that the
absorption of inhaled beryllium in the environment is the same as in the dose-response study. Thus,
the AAF (inhalation) is 1 .

Summary of AAFs for Beryllium

Oral-Water
Oral-Diet
Oral-Soil
Dermal-Soil

1
1
1
0.1
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Dermal-Water 100
Inhalation 1

REFERENCES
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HEXACHLOROBENZENE

The oral and inhalation cancer slope factor of 1.6 (mg/kg-day)'1 and the oral reference dose of 8E-04
mg/kg-day are based on dietary studies in rats. Therefore, the AAFs are the same for carcinogenic
and noncarcinogenic risk assessment. Limited information was available concerning the absorption of
hexachlorobenzene, so information on the structurally related constituent polychlorinated biphenyls
was used to derive appropriate AAFs. The detailed derivations of the AAFs are presented under
polychlorinated biphenyls. As for PCBs, absorption of hexachlorobenzene from oil gavage has been
show to be about 80% (ATSDR, 1989). The AAFs (oral-water and oral-diet) are 1. The AAF (oral-soil)
is 0.83. The absorption factor for dermal-soil is 0.04 and for dermal-water is 1.1. The inhalation AAF is
1.

REFERENCES

ATSDR (Agency for Toxic Substances and Disease Registry). 1989. Draft Toxicological Profile for
hexachlorobenzene. ATSDR: Atlanta, GA.
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MANGANESE

The oral RfD for dietary intake of manganese is 1.4E-01 mg/kg-day based on human consumption
studies. Because these are dietary studies, the AAF (oral-diet) is by definition 1.

The oral RfD for exposure to manganese in non-food media such as drinking water, soil, etc., is 4.7E-
02 mg/kg-day. This value is based on the dietary RfD after the application of a modifying factor of 3.
The AAF (oral-water) and AAF (oral-soil) are assumed to be 1.

No studies have been found that address the dermal absorption of manganese from soils. A default
value for the absorption of metals from soil is 0.1% (USEPA, 2000). Assuming a 10% absorption of
manganese from the diet, the AAF (dermal-soil) is (0.1%/10%) = 0.01.

The USEPA inhalation RfC for manganese is 5.0E-05 mg/m3. This corresponds to an inhalation RfD of
1.43E-05 mg/kg-day. The value is based on a human occupational epidemiological study. Absorption
of airborne manganese is assumed not to differ from that in the dose-response study. Therefore, the
AAF (inhalation) is 1.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantifying risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make adjustment to the absorbed dermal dose, rather than adjusting the dose-response
criteria. Here, the AAF is defined as (100%V(estimated absorption in the dose-response study). For
manganese, the AAF (dermal-water) is 100%/10% = 10.

Summary of AAFs for Manganese

Oral-water
Oral-diet
Oral-soil
Dermal-soil
Dermal-water
Inhalation

1

1

1

0.01
10
1

8
J \lndl_Service\Project Files\Soluitia-6105\Sauget-6105-002\Comment Response\AAF for CW.doc

March 30, 2001
Revision 1



Sauget Area 1
HHRA-EE/CA and RI/FS

REFERENCES

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00.
[URL:http://www.epa.gov/region4/waste/oftecser/healthbul.htm]

9 March 30. 2001
JAIndl_Service\Project Files\Soluitia-6105\Sauget-€l05-002\Cornment Response\AAF forCW.doc Revision 1



Sauget Area 1
HHRA-EE/CA and RI/FS

METHYLENE CHLORIDE

The oral CSF for methylene chloride (7.5E-03 (mg/kg/day)'1) is based on drinking water and inhalation
studies in mice. The oral RfD (6E-02 mg/kg/day) is based on a drinking water study in rats. Therefore,
the derived AAFs for oral and dermal exposure routes will be the same for evaluating both
carcinogenic and noncarcinogenic effects. The USEPA (1985) reports that absorption of methylene
chloride by the gastrointestinal tract is high regardless of vehicle. Based on this information and other
absorption information on other volatile organic compounds, it is assumed that absorption is the same
in animals and humans for gavage, drinking water, inhalation, and soil or sediment ingestion
exposures. Thus, the AAF (oral-water), the AAF (oral-diet), and the AAF (oral-soil) are 1.

A recommended default value for VOCs of 1% was assumed for dermal absorption of methylene
chloride from soil and sediment (USEPA, 2000). An estimate of the gastrointestinal absorption of
methylene chloride in the dose-response studies was derived from the USEPA (1985) in which several
absorption estimates were listed. The average of four estimates was 63%. Thus, the AAF (dermal-soil)
is (1%/63%) = 0.016.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. Be definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined (100%)/(estimated absorption in the dose-response study). For
methylene chloride, the AAF (dermal-water) is (100%)/(63%) = 1.6.

The inhalation RfC, 3.0 mg/m3 (8.57E-01 mg/kg/day), is derived from an inhalation study in rats. It is
assumed that absorption of methylene chloride in humans is the same as in the rats used in the dose-
response study. Thus the AAF (inhalation) is 1 for noncarcinogenic effects. The inhalation cancer unit
risk factor for methylene chloride is 4.7E-07 per (|Xj/m3)'1, equivalent to 1.65E-03 (mg/kg/day)"1). It is
derived from an inhalation study in mice. This value was derived by incorporating a physiologically
based pharmacokinetic model to account for extrapolation of metabolism at high doses to low doses.
It is assumed that no further adjustments are required, so the AAF (inhalation-vapor, inhalation) is 1 for
cancer risk.
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Summary of AAFs for Methylene Chloride

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.016
Dermal-Water 1.6
Inhalation 1 (for both carcinogenic and noncarcinogenic effects)

REFERENCES
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Report. Office of Health and Environmental Assessment, Washington, D.C. EPA/600/8-
82/004F.

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
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SELENIUM

The oral dose-response value for selenium (5E-03 mg/kg-day) is based on a human dietary study.
According to ATSDR (1988) selenium is completely absorbed from drinking water as well as dietary
constituents. This is supported by a study by Van Barweld (as cited in ATSDR) who showed that 90-
95% of selenium given to mice in drinking water was absorbed. In addition, Lisk et al. (1988) showed
that >87% of barium from food was absorbed by humans. It is assumed that gastrointestinal absorption
from soil is also complete. Thus, the AAF (oral-water), AAF (oral-diet) and AAF (oral-soil) are all 1.
The USEPA recommended default value of 0.1% for a dermal absorption of inorganics from soil has
been used (USEPA, 2000). Thus, the AAF (dermal-soil) = (0.1%/100%) = 0.001.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
selenium, the AAF (dermal-water) is 100%/100% = 1.

Summary of AAFs for Selenium

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.001
Dermal-water 1

REFERENCES

ATSDR (Agency for Toxic Substances and Disease Registry). 1988. Toxicological Profile for
Selenium (Agency for Toxic Substances and Disease Registry). Atlanta, GA.
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PYRIDINE

The oral noncarcinogenic dose response value for pyridine (0.001 mg/kg-day) is based upon an oil
gavage study in rats. Limited data are available describing oral absorption and these generally
represent minimum estimates of the absorbed dose. Thus, it was assumed that 100% of the gavage
dose administered in the dose-response study was absorbed. Furthermore, it was assumed that
absorption is the same in animals and humans for gavage, drinking water, diet, and soil or sediment
ingestion exposures. Thus, the oral-water AAF, the oral-diet AAF, and the oral-soil AAFs are all 1 for
use with the oral dose response value.

We have used a recommended default value for VOCs of 1.0% absorption from dermal exposures to
soil and sediment containing organics (USEPA, 2000). Thus, the AAF (dermal-soil) is (1%/100%) =
0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
pyridine, the AAF (dermal-water) is 100%/100% = 1.

Summary of AAFs for Pyridine

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1

REFERENCES

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00.
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PHOSPHOROUS

The oral noncarcinogenic dose response value for phosphorous (2E-05 mg/kg-day) is based upon an
oil gavage study in rats. It was assumed that 100% of the gavage dose administered in the dose-
response study was absorbed. Furthermore, it was assumed that absorption is the same in animals
and humans for gavage, drinking water, diet, and soil or sediment ingestion exposures. Thus, the oral-
water AAF, the oral-diet AAF, and the oral-soil AAF are all 1 for use with the oral dose response value.

A recommended default value for inorganics of 0.1% absorption from dermal exposures to soil has
been used (USEPA, 2000). Thus, the AAF (dermal-soil and dermal-sediment) is (1%/100%) = 0.001.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
phosphorous, the AAF (dermal-water) is 100%/100% = 1.

Summary of AAFs for Phosphorous

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.001
Dermal-water 1

REFERENCES

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00.
[URL:http://www.epa.gov/region4/waste/oftecser/healthbui.htm]
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Sauget Area 1
HHRA-EE/CA and RI/FS

2,4-D

The oral noncarcinogenic dose response value for 2,4-D (1E-02 mg/kg-day) is based upon a dietary
study in rats. It is assumed that 100% of the dose in the dose-response study was absorbed.
Furthermore, it was assumed that absorption is the same in animals and humans for drinking water,
diet, and soil ingestion exposures. Thus, the oral-water AAF, the oral-diet AAF, and the oral-soil AAFs
are all 1 for use with the oral dose response value.

A recommended default value for organics of 1.0% absorption from dermal exposures to soil has been
used (USEPA, 2000). Thus, the AAF (dermal-soil) is (1%/100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%V(estimated absorption in the dose-response study). For
2,4-D, the AAF (dermal-water) is 100%/100% = 1.

Summary of AAFs for 2,4-D

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1

REFERENCES

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to FRAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00.
[URL:http://www.epa.gov/region4/waste/oftecser/healthbul.htm]
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Sauget Area 1
HHRA-EE/CA and RI/FS

TOXAPHENE

The oral CSF for toxaphene of 1.1 (mg/kg-day)"1 is based upon a dietary study in mice. It was
assumed that 100% of the dose in the dose-response study was absorbed. Furthermore, it was
assumed that absorption is the same in animals and humans for drinking water, diet, and soil ingestion
exposures. Thus, the oral-water AAF, the oral-diet AAF, and the oral-soil AAF are all 1 for use with the
oral dose response value.

A recommended default value for organics of 1.0% absorption from dermal exposures to soil has been
used (USEPA, 2000). Thus, the AAF (dermal-soil) is (1%/100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
toxaphene, the AAF (dermal-water) is 100%/100% = 1.

The inhalation CSF of 1.12 (mg/kg-day)'1 is based on the dietary study in mice. Due to the lack of
chemical-specific information, it is assumed that absorption is the same for humans as in the dose-
response study. Thus, the AAF (inhalation) is 1.

Summary of AAFs for Toxaphene

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
Inhalation 1

17 March 30. 2001
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REFERENCES

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00.
[URL:http://www.epa.gov/region4/waste/oftecser/healthbul.htm]
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TABLE T-1
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
SUBSURFACE SOIL (a)

ENSR International
Page 1 of 2

Site
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
3
3
H
H
H
H
H
H
H
H
H
H
H

Sample
B-B2
B-B3
DC-G1-26
DC-G1-27
DC-G2-30
DC-G2-31
DC-G2-33
DC-G4-35
DC-G5-37
DC-G6-67
DC-G7-69
DC-G8-70
DC-G9-71
G106 (10'-11.5
G106 (18'-19.5'
G106 (20'-21.5'
G106 (7.5'-9')
G106 (30'-31.5')
G106 (12.5'-13')
G106 (15.5'-17')
G107 (5'-6.5c)
G107 (0.5'-2')
DC-H1-14
DC-H1-15
DC-H2-16
DC-H3-17
DC-H3-18
DC-H4-19
DC-H5-21
DC-H6-22
DC-H7-23
DC-H8-24
DC-H9-28

Date Collected
10/18/91
10/18/91
1/12/87
1/12/87
1/14/87
1/14/87
1/26/87
1/26/87
1/27/87
2/23/87
2/24/87
2/24/87
2/24/87
10/1/84
10/1/84
10/1/84
10/1/84
10/1/84
10/1/84
10/1/84
10/1/84
10/1/84

12/18/86
12/18/87

1/5/87
1/6/87
1/6/87
1/6/87
1/7/87
1/8/87
1/8/87
1/9/87
1/13/87

STATS TABLES.xls\SOIL DATA
March 30, 2001
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TABLE T-1
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
SUBSURFACE SOIL (a)

ENSR International
Page 2 of 2

Site

L
L
L
L
L
L
L
L
L
_
_
_
_
_
_
„
_
_

Sample
DC-11 0-50
DC-11 1-51
DC-11 1-52
DC-11 2-57
DC-11 2-58
DC-11 -38
DC-I2-39
DC- 1 3-40
DC- 1 5-41
DC-I5-42
DC-I6-43
DC-I7-45
DC-I7-46
DC-I7-47
DC-I9-48
DC-I9-49
DC-L1-02
DC-L2-03
DC-L3-04
DC-L4-09
DC-L4-10
GML 1 (LB-16/LB-17)1
GML 1 (LB-16/LB-17)2
GML1 (LB-17)(1st)
GML1 (LB-17)(2nd)
L1 (LB-16/LB-17)(1st
L1 (LB-16/LB-17)(2nd
L1(LB-17)(1st)
L1(LB-17)(2nd)
L2(LB-13)
L3(LB-14)(1st)
L3(LB-14)(2nd)
L4(LB-12)
L5(LB-10)

Date Collected
2/4/87
2/5/87

2/1 3/87
2/1 3/87
2/1 3/87
1/27/87
1/28/87
1/29/87
1/30/87
1/30/87
2/2/87
2/3/87
2/3/87
2/3/87
2/4/87
2/4/87

12/12/86
12/12/86
12/12/86
12/17/86
12/17/86
10/16/91
10/16/91
10/16/91
10/16/91
10/16/91
10/16/91
10/16/91
10/16/91
10/15/91
10/16/91
10/16/91
10/15/91
10/15/91

[a) - Only concentrations reported as detected by the laboratory were
used in the calculation of statistics for subsurface soil.

STATS TABLES.xls\SOIL DATA
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TABLE T-2
SAMPLES USED IN CALCULATION OF SITE CONCENTRATIONS
GROUNDWATER -TCLP DATA (a)

ENSR International
Page 1 of 1

Site
G
G
G
G
G
G
G
G
G
G
H
H
H
H
H
H
H
H
H
H

_
_
_
_
_
.

Sample
WASTE-G-B3-1 0-1 2FTFD
WASTE-G-B3-COMPFD
WASTE-G-B1-2-4FT
WASTE-G-B1-COMP
WASTE-G-B2-12-14FT
WASTE-G-B2-COMP
WASTE-G-B3-10-12FT
WASTE-G-B3-COMP
WASTE-G-B4-12-14FT
WASTE-G-B4-COMP
WASTE-H-B1-4-6FT
WASTE-H-B1-COMP
WASTE-H-B2-4-6FT
WASTE-H-B2A-4-6FT
WASTE-H-B2A-COMP
WASTE-H-B2-COMP
WASTE-H-B3-2-4FT
WASTE-H-B3-COMP
WASTE-H-B4-14-16FT
WASTE-H-B4-COMP
WASTE- -B5-24-26FTFD
WASTE- -B5-COMPFD
WASTE- -B1-1 4-1 6FT
WASTE- -B1-COMP
WASTE- -B2-2-4FT
WASTE- -B2-COMP
WASTE- -B4-0-2FT
WASTE- -B4-COMP
WASTE- -B5-24-26FT
WASTE- -B5-COMP
WASTE-L-B1-COMP
WASTE-L-B2-COMP
WASTE-L-B3-0-2FT
WASTE-L-B3-COMP
WASTE-L-B4-0-2FT
WASTE-L-B4-COMP

Date Collected
10/11/99
10/11/99

1 0/8/99
10/8/99
1 0/8/99
1 0/8/99

10/11/99
10/11/99
10/12/99
10/12/99

10/1/99
10/1/99
10/1/99
10/5/99
10/5/99
10/1/99
1 0/4/99
10/4/99
10/4/99
10/4/99

10/15/99
10/15/99
1 0/1 4/99
10/14/99
10/15/99
10/15/99
10/14/99
10/14/99
10/15/99
10/15/99
9/29/99
9/29/99
9/30/99
9/30/99
9/30/99
9/30/99

TCLP - Toxicity Characteristic Leaching Procedure.
a) - Leachate concentrations, as defined by the TCLP

results for waste samples at each site, are evaluated as groundwater.

STATS TABLES.xls\water data
March 30, 2001
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Table T-3
^ite Concentration Selection

bsurface Soil Statistics

ENSR nternatic^a
Page i c' 5

Site
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G

G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
j
.?
j
j
j

Constituent
1 , 1 ,2.2-Tetracnloroetnane
1 ,2,4-Trichlorobenzene
1 ,2-Dichloroethane
1 ,4-Dichlorobenzene
2,4,6-Tiichlorophenol
2.4-Dichtorophenol
2.4-Dinitrophenol
2-Butanone (MEK)
2-Chtorophenol
2-Methymaplhalene
2-Methylpnenol(o-cresol)
4,4'-DDE
4-Chloroaniline
4-Methyl-2-pentanone
Acenapthene
Acetone
Aluminum
Anthracene
Arsenic
Barium
Benzene
Benzyl alcohol
Butyl benzyl phthalate
Pentacnlorophenol(PCP)
Cadmium
Calcium
ChloroBenzene
Chtoroform
Chromium
Chrysene
Cobalt
Copper
Di-N-butyl phthalate
Dibenoturan
Dietfiylphthalate
Ethylbenzene
Fluoranthene
Fluorene
Hexachlorobenzene
ron

Lead
Magnesium
Manganese
Mercury
Methylene chlonde
N-Nilrosodiphenylamine
Napthalene
Nickel
Phenanthrene
Phenol
Phosphorus
Potassium
Pyrene
Silver
Total PCBs
Tetrachloroettiene
"in

Toluene
Total Xylenes
Trichloroethene
Vanadium
Zinc
rans- 1 ,2-Dichloroethene

Number of
Samples lor
Statistics (d

1
4
1
2
1
3
1

11
1
4
1
4
3
4
1

11
13
1
5
13
6
1
1
5
3
2
S
1

13
1
6

20
4
2
1
6
1
1
2

22
18
2
11
4
11
1
7
19
4
1
9
2
2
1
7
B
2
6
6
4
11
19
1

Shapiro-Wilke's Test for NormaWy (a)

Normal
NC

0.8264
NC

1 0000
NC

08853
NC

0.9180
NC

07882
NC

0.8451
0.7568
0.9103

NC
0.8917
0.9477

NC
0.8232
0.4450
0.8552

NC
NC

0.7250
0.9231
1.0000
0.6735

NC
0.3651

NC
0.6928
0.3548
0.7365
1.0000

NC
0.8451

NC
NC

1.0000
0.6593
0.3618
1.0000
0.9544
0.6356
06327

NC
0.5093
04754
0.9133

NC
0.8305
1 0000
1 0000

NC
06284
08000
1.0000
08949
0.8366
0.9047
0.3858
0.4407

NC

Lognormal
NC

0.8563
NC

1.0010
NC

09937
NC

0.7225
NC

08906
NC

0.8556
08102
0.9239

NC
0.8177
0.9341

NC
0.9377
06892
0.7001

NC
NC

0.9819
09988
1.0045
0.9484

NC
0.7033

NC
0.8742
0.8810
0.7373
0.9999

NC
0.9113

NC
NC

1.0004
0.9432
0.7723
1 0513
0.9300
0.8636
08626

NC
09141
0.8981
09840

NC
0.9759
0.9970
1.0001

NC
08209
0.7400
1.0001
0.8389
0.8860
09813
06385
0.8137

NC

Dataset
Distribution

NC
Lognormal
NC
Lognormal
NC
Lognormal
NC
Normal
NC
Lognormal
NC
Lognormal
Lognormal
Lognormal
NC
Normal
Normal
NC
Lognormal
Lognormal
Normal
NC
NC
Lognormal
Lognormal
Lognormal
Lognormal
NC
.ognonnal
NC
Lognormal
Lognormal
Lognormal
Normal
NC
Lognormal
NC
NC
Lognormal
.ognormal
Lognormal
Lognormal
Normal
.ognormal
Lognormal
NC
Lognormal
Lognormal
Lognormal
NC
Lognormal
Normal
Lognormal
NC
Lognormal
Normal
Lognormal
Normal
Lognormal
Lognormal
Lognormal
Lognormal
NC

Summary Statistics (mo/kg)

Minimum
5.81 E-01
7.87E*OC
4.35E-01
2.38EtOO
4.95E+01
1.41E+01
1.40E+01
220E-02
8.76E*00
871E-.-00
3.56E-4-00
3.07E+00
5.97EtOO
6.35E-01
2.67E+00
3.20E-02
9.66E+02
8.49E+00
2.50E»00
1 17E+02
3.00E-03
6.10E+00
2.33Ef01
2.35E»01
2.00E+00
1.61 £<• 04
1.07E-01
1.16E+01
5.00E+00
2.29E+01
8.70E+00
8.00E»00
2.79E-01
4.30E+00
2.29E»01
1.64E-01
6.59E*00
1.13E-01
2.79E-,01
4.06E*03
3.00E*00
7.16E»03
4.30E*01
2.00E-02
3.00E-03
1 .78E*02
4.83E*00
8.00E»OC
1 .29E+01
1 .78E+02
1 .83E+02
1 .47E+03
7.56E»00
1 .20E*01
1 .30E-01
9.00E-03
2.60E*01
4.06E-01
9.20E-02
7.62E-01
1.40E*01
2.70E*01
7.00E-01

Mean
5.81 E-01
6 16E*01
435E-01
2.97E+00
495E+01
6 45E»01
1 40E+01
7 39E+00
8.76E+00
1 84E+01
3.56E+00
4.88E-01
8.16E->01
2.99E-.-00
2.67E»00
5.66E+00
8.17E*03
8.49E*00
5.52E+00
5.00E*03
1 ,53E»01
6.10E+00
2.33E+01
1.32E*03
7.00E»00
1 .73E»04
1.08E»02
1.16E»01
9.36E»01
2.29E»01
2.05E+01
1.73E»02
8.92EtOO
1.91E*01
2.29E*01
6.80E-00
6.59E»00
1.13E*01
3.43E*01
1 .35E*04
2.41E*02
7.31E*03
2.09E*02
8.66E+00
1 .63E+00
1 .78E+02
893E+02
5.13E+01
284E+01
1 78E+02
5.37E+02
1 59E+03
1 33E+01
1 .20E+01
9.08E+02
1 .88E+01
5.30E+01
4.85E+01
1 .64E+01
1.94E*00
1 .49E+02
4.75E+02
7.00E-01

Maximum
5.81 E-01
1 .20E*02
4.35E-01
3.56E*00
4.95E+01
1.41E*02
1.40E*01
1.78Et01
8.76E+00
371E+01
3.56E+00
1 .35E+02
2.31E+02
6.00E+00
2.67E+00
1.54E+01
1 .87E*04
8.49E+00
1.11E+01
459E+04
4.53E+01
6 10E+00
2.33E*01
477E+03
1 40E+01
1.85E+04
5.38E*02
1 16E+01
9.85E+02
2.29E+01
5.60E*01
2.22E*03
1.76E«01
3.38E->01
2.29E*01
1 69E»01
6.59E»00
1 13E*01
4.06E»01
5.37E»04
3.12E»03
7.46E»03
4.61 E*02
3.43E*01
7.11E+00
1 .786*02
5.43E+03
3.99E»02
5.14E*01
1.78E+02
1.34E»03
1 .70E*03
1.91E*01
1 .20E+01
4.43E»03
5.86E*01
8.00E*01
1.18E»02
4.15E»01
3.85E*00
1.32E+03
426E»03
700E-01

SS?/. UCL (mgAg)

t-Test
NC

1 .30E*02
NC

6.69E»00
NC

1 79E.02
NC

1.08E»01
NC

3.34E»01
NC

1 .22Et02
2 99E+02
597E»00

NC
844E+00
1 08E+04

NC
8.65E+00
1 14E+04
288E+01

NC
NC

3 19E*03
1 75E+01
2 49E+04
2.34E*02

NC
227E+02

NC
351E+01
363E+02
2 06E+01
1 12E+02

NC
1.28E»01

NC
NC

744Ef01
1 72E*04
5 47E+02
826E»03
2 75E»02
288E*01
3.01 E+00

NC
2.36E»03
B.67E»01
4.77E»01

NC
748E»02
2.31 E»03
496E-01

NC
2.07E*03
3.30E-01
2.23E»02
671E*01
3.14E»01
355E»00
360E+02
9.24E*02

NC

H-Test
NC

2.19E»05
NC
NC
NC

5.17Et07
NC

5.01E<.04
NC

1 04E*02
NC

1 85E-08
420E»22
5.54E.02

NC
2.80E»02
1.74E-04

NC
1.37E*01
4 18E»04
3.88E-13

NC
NC

3.34E-07
6.65E-04

NC
1.18E»06

NC
2.28E»02

NC
5.25E»01
3.24E»02
2.10E*11

NC
NC

7.35E»03
NC
NC
NC

1.73E.04
7.30E.02

NC
3.82E*02
3.78E+21
4.29E*03

NC
9.78E+06
7.98E»01
1.18E*02

NC
8.98E+02

NC
NC
NC

6.93E*16
3.09E*06

NC
1.19E*06
1.36E*06
1.85E*01
4.44E*02
1 .02E*03

NC

UCL (b)
NC

2 19E»05
NC
NC
NC

5 17E+07
NC

1.08E»01
NC

1 .04E*02
NC

1 85E-.08
4 20E»22
5.54E.02

NC
844E»00
1 08E»04

NC
1 ,37E»01
4 18E»04
2.88E»01

NC
NC

3.34E»07
6 65E»04

NC
1.18E»06

NC
228E*02

NC
5.25E»01
3.24E»02
210E-11
1 12E+02

NC
7 35E»03

NC
NC
NC

1 73E*04
7 30E+02

NC
2 75E+02
3.78E»21
4.29E*03

NC
978E*06
7.98E*01
1 18E*02

NC
898E»02
2.31E*03

NC
NC

6.93E*16
3.30E*01

NC
871E*01
1 36E+06
1 ,85E*01
444E+02
1 02E*03

NC

Site Concentration
(mg/kg) (c)

5 81 E-01
1 20E+02
4 35E-01
356E-.00
4 95E-01
: 41E»02
•i 40E»01
1 08E-01
876E-00
3 71 E>01
3.56E.OO
1 35E*02
231E»02
S.OOEtOO
2 67E»00
8 44E»00
1 08E+04
8.49E»00
1 11E+01
4 18E*04
4.53E*01
6 10E+00
233E+01
477E+03
1 40E*01
1 85E+04
538E*02
1.16E»01
228E+02
2.29E+01
560E+01
324E+02
1 76E+01
3 38E+01
2.29E+01
1 69E«01
659E*00
1 13E*01
406E*01
1 73E*04
730E*02
746E*03
2 75EH-02
343E+01
7 11E»00
1 78E+02
543E*03
7.98E+01
5 14E+01
1.78E»02
898E»02
1 70E»03
1 91E*01
1.20E»01
4.43E-03
330E-.01
800E»01
1.18E*02
4 15E«01
385E-.00
4.44E»02
1 02E->03
7.00E-01
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Table T-3
SHe Concentration Selection
Subsurface Soil Statistics

ENSR Internationa;
Page 2 ot 5

Site
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H

Constituent
1 ,2,4-Trichlorobenzene
1 .2-Dichlorobenzene
1 .2-Dichloroethane
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2.4,6-Trichlorophenol
2,4-Dichlorophenol
2.4-Dimethylphenol
2-Butanone (MEK)
2-Methytnapthatene
4.4--DDE
4,4'-DDT
4-4'-DDD
4-Methyl-2-pentanone
4-Methylphenol
4-Nrtroaniline
Acenaptnytene
Acetone
Aluminum
Anthracene
Arsenic
3anum
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo<b)fluoranthene
Benzo(g,h,l)perytene
Benzole acid
Benzyl alcohol
Cadmium
Chlorobenzene
Chloroform
Chromium
Chrysene
Cooalt
Copper
Cyanide
Di-N-butyl phthalate
Dbenofuran
Dibenzo(a,h)anthracene
Ethyl benzene
Fluoranthene
Fluorene
Hexachtorobenzene
deno(i ,2.3-cd)pyrene
ron
Lead
Manganese
Mercury
Methylene chlohde
N-Nitrosodiphenylamine
Napmalene
Nickel
Phenanthrene
Phenol
Pyrene
Selenum
Silver
Total PCBs
Tetrachtoroethene
Thallium
In

Toluene
Total Xytenes
Trichloroethene
Vanadium
Zinc
is(2-ethylhexyl)phthalale

Number of
Samples fo
Statistics (d

6
3
1
3
5
2
5
1
5
3
2
2
1
4
1
1
3
11
11
4
2
11
7
3
2
3
2
2
1
4
6
2
B
3
5
B
2
8
4
1
3
4
3
1
1

11
2
11
3
11
1
4

10
6
1
3
1
2
7
1
1
3
5
3
1
6
11
4

Shapiro-Wilke's Test for Normality (a)

Normal
0.5226
0.7535

NC
0.7680
0.5723
1.0000
0.5597

NC
0.8455
0.7502
1.0027
1.0021

NC
0.7233

NC
NC

0.7502
0.6748
0.8342
0.6298
1.0000
0.6278
0.7383
0.7512
1.0000
0.7520
1.0000
0.9998

NC
0.8414
0.6554
1.0066
0.8422
0.7559
0.8462
0.7075

NC
0.4494
0.6424

NC
0.9635
0.6301
0.7506

NC
NC

0.8095
1.0000
04040
0.8887
0.4501

NC
0.6301
0.4409
0.4968

NC
0.7503

NC
1.0000
0.4881

NC
NC

0.9330
0.8004
0.8885

NC
07425
0.4749
0.8901

Lognormal
0.9308
0.9998

NC
0.8664
0.9B24
1 0000
0.8190

NC
07487
08055
09996
09989

NC
0.9342

NC
NC

0.8114
0.9456
09689
0.6819
1 0000
08847
08929
0.8335
1 0000
0.8496
1 0000
0.9999

NC
06883
0.9189
1 0001
0.8615
0.9214
0.9859
0.9363

NC
0.7021
0.8606

NC
0.9109
0.7950
0.8436

NC
NC

0.9196
1.0000
0.9448
0.9720
0.7879

NC
0.8770
08827
0.7918

NC
0.7793

NC
1.0001
0.9280

NC
NC

1.0000
0.9165
0.8041

NC
0.9068
0.8703
0.8934

Oataset
Distribution

Lognormal
Lognormal
NC
Lognormal
Lognormal
NC
Lognormal
NC
Normal
Lognormal
Normal
Normal
NC
Lognormal
NC
NC
Lognormal
Lognormal
Lognormal
Lognormal
NC
Lognormal
Lognormal
Log normal
NC
Lognormal
NC
Lognormal
NC
Normal
Lognormal
Normal
Lognormal
Lognormal
Lognormal
Lognormal
NC
Lognormal
.ognormal

NC
•Jormal
Lognormal
Lognormal
NC
NC
Lognormal
NC
Lognormal
Lognormal
Lognormal
NC
ognormal
ognormal
ognormal

NC
ognormal

NC
.ognormal
ognormal

NC
NC
ognormal
ognormal

Normal
NC
.OQformal
ognormal
ognormal

Summary Statistics (mg/kg)

Minimum
6.10E-02
5.48E-01
1 .20E-02
7.65E+00
6.20E-02
1.79E-01
1.67E-01
9.20E-02
3.30E-02
1 .56E-01
5.04E-01
7.80E-01
4.31E-01
9006-03
1.72E-01
1 .836+03
1.30E-01
1 506-02
4.505+02
1.29E-01
3.006+00
3.806+01
4.00E-03
5.54E-01
7.80E-01
4.42E-01
4.94E-01
1 .41 E+00
792E+00
5.00E+00
2.40E-02
530E-02
4.006+00
7.50E-01
3.006+00
3.00E+00
2.00E+00
3436-01
1 .43E-01
3.17E+01
4385+00
1 45E-01
2.47E-01
7.14E-01
1 .36E»02
5.10E+02
4.005*00
7.006+00
8005-01
6005-03
1 .OOE-07
440E-02
4.00E+00
4.70E-02
4.22E-01
9.35E-01
2.00E+00
9.00E+00
2.51 E-01
5.65E+00
1.006+00
1.40E+01
1 .456-01
1.51E*00
1 .OOE-02
7.00E*00
8.00E*00
2.51 E-01

Mean
1.33E+03
648E+03
1.20E-C2
B.76E*01
6.32E*03
3.07E*02
1.50E*02
9.20E-02
1.26E*01
1.16E+02
6.42E-01
8.52E-01
4. 31 E-01
2.33E+00
1 .72E-01
1 .83E*03
1.26E*02
485E+00
3.85E»03
1.706*02
1.45E»C1
6.056*02
1.52E*C1
1.266+02
1.36E+02
7.10E+C1
5.69E+C1
2.02E+00
7.92E*00
1 ,88E*02
9.76E+01
1 .23E-01
4.21E+01
1.12E+02
3.64E+01
536E+02
2.00E+00
4.03E+00
1.55E+01
3.17E+01
9.06E+00
3.33E+02
1.61E*02
7.14E-01
1.36E*02
2.32E+04
5.77E+02
3.86E+03
2.03E+00
6.34E*00
1 .OOE-07
5.67E*02
1 .77E+03
353E*02
4.22E-01
2.22E+02
2.00E*00
2.65E*01
2.736*03
5.65E*00
100E*00
5.50E*01
2.28E*01
1 48E*01
1. OOE-02
323E*01
4.74E*03
4.28E-01

Maximum
758E*03
1 .94E+04
1 .20E-02
2.42E+02
3.06E+04
6 13E+02
742E+02
9.20E-02
2.72E+01
3.47E+02
7805-01
9.23E-01
4.31 E-01
785E+00
1 .72E-01
1 835+03
3 78E*02
2 11E*01
1.21E*04
6.80E*02
2.60E+01
324E+03
6.13E*01
378E+02
2.726*02
2 11E+02
1.136+02
2.64E+00
7.92E*00
2.94E»02
4.52E*02
1 92E-01
1 OOE+02
332E+02
1 05E+02
2.44E+03
2.00E+00
2,57E*01
6.04E+01
3.17E+01
1 .28E+01
1.33E*03
483E*02
714E-01
1 .36E+02
B45E+04
1 15E+03
3.65E*04
390E+00
5S6E+01
1 .OOE-07
227E+03
1.51E+04
211E+03
4.22E-01
6.64E+02
200E+00
440E+01
1 80E*04
565E*00
1 OOE*00
1 11E*02
7.65E*01
236E+01
1 OOE-02
9506*01
395E+04
6 14E-01

95% UCL (mg/kg)

t-Test
3.85E+03
2.53E+04

NC
3.13E+02
1 .93E+04
2.24E+03
4.66E*02

NC
2.51 E+01
454E+02
1.51E*00
1.30E+00

NC
6.6BE+00

NC
NC

4.93E+02
9.00E+00
5.79E*03
570E+02
8.71 E*01
1.176*03
3.20E*01
4.93E*02
9.92E*02
2.76E*02
4.13E*02
5.91E*00

NC
3.36E*02
2.45E*02
5.61 E-01
6.91 E+01
4.33E+02
7.64E+01
1.106+03
2.00E+00
9.89E+00
5.07E+01

NC
1 .63E+01
1.116+03
6.316+02

NC
NC

3.84E*04
4.196*03
9.80E*03
4.81E*00
1.556+01

NC
1 .90E+03
4.516+03
1 .06E+03

NC
8.686+02

NC
1 .37E+02
7 68E+03

NC
NC

1 .40E+02
5.31E+01
3.46E*01

NC
5.886*01
1.126+04
6.36E-01

H-Test

4.426+22
1.386+134

NC
1.286+17
8 14E.38

NC
2.306*17

NC
1.476+15
1.00E+B2

NC
NC
NC

1.906+15
NC
NC

4 03E-84
1.586+03
1.086+04
1 .80E+34

NC
5.87E+03
1.276+12
9.26E+60

NC
1.376+50

NC
NC
NC

1 .67E+09
2.94E*17

NC
6.37E+02
5.95E+47
744E*03
1 74E*06

NC
2.84E*01
2.26E*15

NC
2.146+02
8.60E+34
7.75E+78

NC
NC

4.98E+05
NC

2.74E*06
1 78E*03
8.476+03

NC
1 .596+44
3.57E*06
3.01E*14

NC
5.05E*63

NC
NC

5.45E*15
NC
NC

1 .05E*07
2.05E*10
1.696+12

NC
1.97E+02
1.616+07
1.106+00

UCL (b)

4.426+22
1.386+134

NC
1.285+17
8.14E+38

NC
2.30E*17

NC
2.51 E*01
1. 006+82
1.515+00
1 .30E+00

NC
1.906+15

NC
NC

4 03E+84
1 58E+03
1 08E*04
1.806+34

NC
5.87E+03
1.276+12
9.26E+60

NC
1.37E*50

NC
NC
NC

3.36E+02
2.94E*17
5.61 E-01
6.37E+02
5.95E*47
7.44E*03
1 74E*06

NC
2.84E*01
2.26E+15

NC
1.63E+01
8.60E*34
7.75E+78

NC
NC

4.986+05
NC

2.745+06
1 78E+03
8.476+03

NC
1.59E+44
3.57E+06
3.01E*14

NC
5.05E+63

NC
NC

5.456+15
NC
NC

1.05E+07
2.05E*10
3.46E*01

NC
1.976+02
1.616+07
1.105+00

Site Concentration
(mg/kg) (c)
7.586+03
1 94E+04
1 20E-C2
2 42E*02
306E*0<
6 13E-02
7 42E+02
9.206-02
2 72E-01
3.476+02
7.80E-01
9.23E-01
4.31E-01
7.85E*00
1.72E-01
1 83E+03
3 7BE*02
2 11 E+01
1 ,08E*04
6 BOE+02
2.606+01
3.246+03
6 13E+01
3 78E+02
2.72E+02
2.11E+02
1.136+02
2 64E*00
7.92E-
294E
452Ev^_,
1 92E-01
1 .OOE+02
3.325+02
1.05E+02
2 44E»03
2.00E*00
2.57E*01
6.04E*01
3.176+01
1 .286+01
1 .336+03
483E+02
7.14E-01
1.366+02
8 45E+04
1.156+03
3.656+04
3.906+00
556E+01
1 OOE-07
2 27E+03
1 51E*04
2 1 1 E*03
4 22E-01
6 64E+02
200E+00
440E*01
1.806+04
5 65E+00
1 OOE*00
1 1 1 E+02
765E*01
2.36E*01
1 .OOE-02
9.50E*n-
395F
6.14L
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Table T-3
~<te Concentration Selection

bsurface Soil Statistics

ENSR International
Page 3 of 5

Site Constituent
1,1,1 -Tncnioroethane
1 ,2.4-Tnchlorobenzene
1 ,2-Dicntorobenzene
1.3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dichlorophenol
2-Butanone (MEK)
2-Mettiylnapthalene
4,4'-DDT
4-4-DDD
4-Chtoroaniline
4-Methyl-2-pentanone
Acenapthene
Acetone
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzoic acid
Beryllium
Butyl benzyl phthalate
Pentachloroprienol(PCP)
Cadmium
Chlorobenzene
Chromium
Crtrysene
Cobalt
Copper
Cyanide
Di-N-butyl phthalate
Dibenofuran
Diethylphthalate
Ethylbenzene
Fluoranthene
Fluorene
Hexachlorobenzene
Hexacfiloroethane
ron

Lead
Manganese
Mercury
Metnytene chlonde
N-Nitrosodiphenylamine
Napthalene
Nickel
Dhenanltirene
Phenol
Pyrene
Selenium
Total PCBs
Tetrachloroethene
Tin
Toluene
Total Xylenes
Toxaphene
Tnchloroethene
Vanadium
Zuc
bis(2-ethylhexyl)phthalate
rans-1 ,2-Dchloroethene

Number of
Samples for
Statistics (d

2
8
6
2
8
1

15
7
1
2
1
2
1

16
16
2
3
9
10
10
2
1
2
1
1
1
1
7
12
14
2
7
8
3
8
1
1
10
3
3
7
1

16
15
1
5
16
2
7
12
5
2
4
1
5
5
9
11
10
1
2
7
16
7
1

Snapiro-Wilke's Test for Normality (a)

Normal
0.9999
0.5547
0.7151
1.0000
0.4541

NC
0.8813
06826

NC
1.0000

NC
1.0000

NC
0.8710
0.7510
1.0000
0.7504
0.8557
0.6673
0.5528
1 0000

NC
1.0000

NC
NC
NC
NC

0.7936
0.7420
0.4232
1.0000
0.6027
0.8815
0.7502
0.5461

NC
NC

0.8681
07869
0.8211
0.5543

NC
08292
0.3919

NC
0.9776
0.7062
1.0000
0.5804
0.5338
0.8349
1 0000
08690

NC
0.9709
0.9500
0.7616
0.5354
0.7955

NC
1.0000
0.5279
0.4241
0.7482

NC

Lognormal
1.0000
09662
0.9101
1.0000
0.9451

NC
0.7557
0.9542

NC
1.0000

NC
1.0000

NC
0.8844
0.8587
1.0000
0.7805
0.9388
0.9340
0.9824
1.0001

NC
1.0000

NC
NC
NC
NC

0.8249
0.8842
0.8499
0.9996
0.8307
0.9111
0.7911
0.8356

NC
NC

0.9374
0.9134
0.9421
0.8822

NC
0.9521
0.9224

NC
0.9768
0.8791
1.0000
0.9039
0.9727
0.9715
1.0000
0.8704

NC
0.8928
0.9612
0.9293
0.9704
0.9206

NC
0.9999
0.7761
0.9283
09948

NC

Data set
Distribution

Lognormal
Lognormal
Lognormal
NC
Lognormal
NC
Normal
Lognormal
NC
NC
NC
NC
NC
Lognormal
Lognormal
NC
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
NC
NC
NC
NC
NC
NC
Lognormal
Lognormal
Lognormal
Normal
Lognormal
Lognormal
Lognormal
Lognormal
NC
NC
.ognormal
Lognormal
Lognormal
Lognormal
NC
Lognormal
Lognormal
NC
Normal
Lognormal
NC
Lognormal
Lognormal
Lognormal
NC
Lognormal
NC
Normal
Lognormal
Lognormal
Lognormal
Lognormal
NC
Normal
Lognormal
Lognormal
Lognormal
NC

Summary Statistics (mo/kg)

Minimum
4.32E-01
6.71 E+00
2.68E+00
1.89E+01
1 .60E+00
9.00E+00
1 .20E-02
1.70E+00
4.31 E+00
6.64E+00
4.32E+01
1 .OOE-03
1.40E+01
5.49E-01
1 .01 E+ 03
2.31 E+01
1 .40E+01
1.00E+00
8.00E+00
2.30E-02
2.47E+00
2.47E+00
1 .51 E+00
6.21 E+01
1 .53E+03
1 .39E+02
1 .92E+02
2.00E+OC
1 .OOE-02
4.00E+00
3.97E+00
1.30E+01
2.30E+01
2.00E+00
1 .34E-01
5.59E+00
1 .69E+01
960E-02
8.91E+00
3.08E+00
3.23E+01
3. 01 E+00
5.43E+02
3.00E+00
9.BOE+01
5.00E-01
7.00E-03
4.59E+01
1.10E+00
9.00E-01
1.32E+00
1.52E+01
2.21 E+00
1 .32E+03
2.04E+01
6.12E-01
2.00E+00
4.80E-02
8.00E-02
4.93E+02
6.48E-01
1 .80E+01
1 .30E+01
2.38E+00
3.00E-03

Mean

1.06E+00
1 .40E+03
8.29E+01
445E+01
2.55E+02
9.00E+00
6.86E+00
3.85E+01
4.31E+00
I1.82E+01
"4.32E+01
2.08E+00
1.40E+01
6.66E+00
4.17E+03
1.13E+02
2.23E+03
656E+00
9.B3E+02
3.81 E+00
459E+00
247E+00
1 70E+01
6 21 E+01
1 .53E+03
1 .39E+02
1 92E+02
5.57E+00
347E+01
7 61 E+01
4.78E+00
3.89E+01
2.98E+02
1 .06E+03
3.71 E+01
5.59E+00
1.69E+01
4.65E+00
7.69E+01
1 .49E+01
258E+02
3.01 E+00
1.17E+04
2.06E+03
980E+01
1 .70E+00
1 S2E+00
7.31 E+01
9.81 E+01
335E+02
3.43E+01
2. 11 E+01
1.96E+01
1.32E+03
1.81E+02
2.57E+00
1.92E+01
1.13E+01
4.96E+00
4.93E+02
2.23E+00
1.07E+02
6.24E+02
3.49E+01
3.00E-03

Maximum

1 69E+00
826E+03
3.24E+02
7 01 E+01
1 84E+03
9.00E+00
1.69E+01
1 .69E+02
4.31 E+00
2.97E+01
4 32E+01
4 16E+00
1 40E+01
1 69E+01
1.35E+04
2.03E+02
6.66E+03
1 40E+01
3.60E+03
2.41E+01
6.72E+00
2.47E+00
3.24E+01
6.21 E+01
1 .53E+03
1 .39E+02
1 .92E+02
1.30E+01
1.27E+02
7.31E+02
5.59E+00
1 40E+02
6.30E+02
3.18E+03
2.03E+02
5.S9E+00
1.69E+01
1.51E+01
2.03E+02
3.54E+01
1 .27E+03
3.01E+00
4 15E+04
2.33E+04
9.80E+01
3.20E+00
6.77E+00
1.00E+02
5.15E+02
2.41 E+03
1.02E+02
2.70E+01
4.93E+01
1.32E+03
3.43E+02
5.27E+00
5.50E+01
7.79E+01
1 92E+01
4.93E+02
3.81E+00
5.53E+02
633E+03
1 .31 E+02
300E-03

95% UCL (mg/kg)

t-Test
504E+00
3.28E+03
1 .89E+02
2.06E+02
6.83E+02

NC
9.61 E+00
8 33E+01

NC
9.09E+01

NC
1 52E+01

NC
9 18E+00
602E+03
682E+02
870E+03
9 73E+OC
1 .79E+03
8.05E+00
1.80E+01

NC
1.15E+02

NC
NC
NC
NC

899E+00
S.90E+01
1 .67E+02
9.88E+00
7.20E+01
4.57E»02
4 16E.03
6.26E+01

NC
NC

7.53E+00
2.61 E+02
4.50E+01
S.88E+02

NC
1.66E+04
4 81 E+03

NC
2 69E+00
249E+00
2 45E+02
234E+02
7.01 E+02
7 41 E+01
5.82E+01
4.57E+01

NC
3.06E+02
4.27E+00
3^5E+01
239E+01
8.52E+00

NC
1.22E+01
2.52E+02
1.30E+03
6.82E+01

NC

H-Test
NC

1 17E+06
7 93E+04

NC
1 26E+05

NC
1 14E+04
2 64E+03

NC
NC
NC
NC
NC

2 17E-01
7.92E+03

NC
5.78E-S3
2.05E+01
482E-04
2.34E+02

NC
NC
NC
NC
NC
NC
NC

1 84E+0-:
7 16E+04
360E+02

NC
1 05E+02
2 10E+03
•i 14E+80
315E+04

NC
NC

1 14E+02
3.81E+13
7.33E+08
2.10E+03

NC
3 11E+04
308E-05

NC
7 71E-00
1 64E-02

NC
5 75E+05
250E+04
624E-04

NC
8 42E+05

NC
7.24E+03
1 81E+01
1 15E+02
4 10E+02
270E+02

NC
NC

8.22E+02
5.00E+03
7 45E+02

NC

UCL (b)

NC
1.17E+06
793E+04

NC
1 .26E+05

NC
9.61 E+00
2.64E+03

NC
NC
NC
NC
NC

2 17E+01
7 92E+03

NC
5 78E+53
2 05E-C1
4.82E+04
2.34E-02

NC
NC
NC
NC
NC
NC
NC

1.84E+01
7 16E+04
360E+02
9.88E+00
1 05E-02
2 10E-03
' 14E*80
3.15E+04

NC
NC

1.14E+02
3.81E+13
7.33E+08
2 10E+03

NC
3.11E+04
3 08E+05

NC
2 69E+00
1 64E+02

NC
575E+05
2.50E+04
6 24E+04

NC
8 42E+05

NC
3.06E+02
1.81 E+01
1.15E+02
4.10E+02
2.70E+02

NC
1 .22E+01
8.22E+02
5.00E+03
7 45E+02

NC

Site Concentration
(mg/kg) (c)

1 69E-00
8.26E-03
3 24E+02
7.C1E+01
1 84E+03
9.00E+00
9 61 E+00
1 69E+02
4 31 E+00
297E+01
4 32E+01
4 16E+00
1 40E+01
1 69E+01
7 92E+03
2 03E+02
666E+03
1 40E+01
360E+03
2 41 E+01
6 72E+00
2 47E+00
324E+01
6 21 E+01
1 53E+03
1 39E+02
1 .92 E+02
1 30E+01
1 27E+02
3 60E+02
559E+00
1 40E+02
6 30E+02
318E+03
2 03E+02
559E+00
1 69E+01
1 51 E+01
203E+02
354E+01
1 27E+03
3 01 E+00
3 11E+04
2 33E+04
9 80E+01
320E+00
677E+00
1 OOE+02
515E+02
2.41 E+03
1 02E+02
2.70E+01
493E+01
1 32E+03
3 43E+02
5.27E+00
5.50E+01
7.79E+01
1.92E+01
493E+02
3.81E+00
5.53E+02
5 OOE+03
1 31 E+02
3 OOE-03
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Table T-3
Site Concentration Selection
Subsurface Soil Statistics

ENSR International
Page 4 of 5

Site
L
L
L
L
L
i.
[_
[_
L

L

_
.
_
_
_
_

L
_
.
.
.
L
.
.
.
.
,
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
L
L
L
.
.
.
L
.

Constituent
1 ,2.4-Trichlorooenzene
1 ,2-Dcntorobenzene
1 ,3-Dehlorooenzene
1.4-Detilorobenzene
2,4,6-TricJiloropnenol
2,4-Dichlorophenol
2-Butanone (MEK)
2-Chlorophenol
2-Methylnaptnalene
4-Chloroaniline
4-Me1hyl-2-pentanone
4-Methylphenol
Acenapthene
Acenapthylene
Acetone
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,l)perylene
Benzo<k)fluoranthene
Benzoic acid
Butyl benzyl phthalate
Corrosivity
PentachlorophenoK PC P)
Reactvity-Sulfide
Cadmium
Calcium
Chlorobenzene
Chloroform
Chromium
Chrysene
Cobalt
Copper
Cresol(m.p)
Cyanide
Di-N-butyl phthalate
Dibenoturan
Diettiylphthatate
Ethylbenzene
Ruoranthene
Fluorene
Hexachkxobenzene
Hexachloroethane
deno(l,2,3-cd)pyrene
ron
Lead
Magnesium
Manganese
Mercury
Methylene cnlonde
Napthalene
Nickel
'henanthrene
Phenol
Potassium
Pyrene
Total PCBs
Toluene
Total Xylenes
Vanadium
Zinc
is(2-ethytfiexyl)phthalate

Number of
Samples for
Statistics (d

3
4
1
9
1
2
3
3
6
6
4
5
3
1
6
11
3
1

10
15
5
4

3
3
1
1
2
1
2
4
2
6
6
8
3
10
4
7
10
4
1
4
2
2
1
4
2
1
1
2
11
13
6
11
7
5
4
10
5
5
6
4
2
7
4
9
11
6

Shapiro-Wilke's Test for Normality (a)

Normal

0.8108
0.9546

NC
0.6058

NC
1.0000
0.7500
0.87S3
0.9404
0.7367
0.9289
0.9513
0.7596

NC
0.6510
0.9457
0.7719

NC
0.8546
0.5869
0.7695
07034
0.7568
0.7685

NC
NC

1.0000
NC

0.9997
0.9196
1 0000
0.5818
06065
0.6831
0.7517
0.9272
0.6517
0.8532
0.8192
0.8616

NC
0.9031
1.0000
1.0002

NC
0.6500
1.0000

NC
NC

1.0000
08801
0.4533
0.9047
0.8256
0.5326
05931
06744
0.5304
06066
08202
07337
0.6397
1.0000
0.5263
0.6669
0.6080
0.4750
0.9272

Lognormal
0.7722
0.7541

NC
0.9226

NC
1.0000
07500
0.7767
0.9188
0.8855
0.9414
0.8565
0.8590

NC
0.9621
0.9279
0.9650

NC
0.8917
0.7749
0.8662
0.9800
0.8998
0.9296

NC
NC

1 0000
NC

1.4450
0.9476
0.9999
0.8100
0.7216
0.8528
0.8325
0.9405
0.8701
0.8385
0.9142
0.8787

NC
0.9217
1.0000
1 0002

NC
0.8682
10000

NC
NC

1.0000
0.8320
0.9293
0.8024
0.8820
0.8925
08758
08974
0.9177
0.9575
08099
0.8032
0.8166
1 0000
0.9490
0.8910
0.9192
0.9629
0.8206

Oataset
Distribution

Normal
Normal
NC
Lognormal
NC
NC
Lognormal
Normal
Normal
Lognormal
Lognormal
Normal
Lognormal
NC
Lognormal
Normal
Lognormal
NC
Lognormal
Lognormal
.ognormal
Lognormal
Lognormal
Lognormal
NC
NC
NC
NC
Lognormal
Lognormal
Normal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Normal
Lognormal
Lognormal
NC
Lognormal
NC
Lognormal
NC
Lognormal
NC
NC
NC
NC
Normal
Lognormal
Normal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Normal
Lognormal
ognormal

NC
ognormal

Lognormal
ognormal
ognormal

Normal

Summary Statistics (mg/kg)

Minimum
5.50E+00
1.00E-02
4.30E+00
1 .80E-02
1 .506+00
2.40E+00
1.60E-02
1.30E-02
2.10E-01
4.30E-02
8.00E-03
8.80E-02
4.40E-02
2.80E-01
1 .50E-02
1.126+03
2.80E-02
3.206+01
4.906+00
1.30E+00
4.00E-03
7.50E-02
2.20E-02
5.80E-02
2.70E-02
460E+00
4.90E-02
5.406*00
8.20E*00
1.156*01
2.406*01
1.90E-02
1 ,55E»04
1.20E-02
4.90E-02
3.00E+00
760E-02
5.906+00
9.70E+00
1.00E-01
4.60E-01
1.71E-01
4.206-02
3.10E-01
4.00E-02
1 .30E-01
7.90E-02
480E+00
4.90E-02
MOE-01
1 40E+03
2.20E-01
384E+02
1 .OOE+01
1 .OOE-02
5.00E-03
960E-02
210E+01
910E-02
3.46E-01
975E+02
1 .30E-01
1 60E+01
5.00E-02
1 .79E-01
770E+00
6.40E+00
1 706-02

Mean
5.256+01
3.506*00
4.306*00
2.34E+01
1 .50E+00
6.70E+00
3.34E+00
1 .59E+00
1 .42E+00
9.87E+01
7.30E-02
3.406+00
1.086+00
2.80E-01
1.01 E+00
5.80E+03
1.46E+00
3.20E+01
5.36E+0-.
3.00E»02
2.01 E+00
2.46E+00
1.80E+00
1 .88E+00
2.70E-02
4.60E+00
1.62E-.00
5.40E»00
8.30E+00
3.17E*01
4.75E»01
8.03E»00
2.81 E»04
1.2SE»00
6.80E»00
1.16EH-01
2.20E*00
7.70E*00
9.27E+01
1 .43E-01
4.60E-01
1 .28E+00
1.52E*00
6.55E-01
4. OOE-02
4.27E+00
2.54E+OC'
4.80E+00
4.90E-02
1 .51 E+OC'
9.96E+03
7,46E*01
491E+03
2.19E*02
3.09E-01
4.89E-01
202E»OC
3.78E+02
518E*OC
8.77E+OC'
1.31E*03
5.96E+X
2.58E-.02
6.65E+01
3.10E+00
3.23E*01
5.34E+02
9.21 E-01

Maximum
7.906*01
770E»00
4.30E*00
1 .OOE*02
1 .50E+00
1.10E+01
1 .OOE+01
2.60E+00
3.10E+00
270E+02
1.67E-01
7.10E+00
3.10E+00
2.80E-01
4.56E+00
1 .28E+04
420E+00
3.20E+01
1 .72E»02
1 .44E*03
5.70E+00
8.60E»00
5.30E»00
5.40E+00
2.70E-02
4.60E+00
3^0E*00
5.40E+00
840E+00
582E+01
7.106*01
420E*01
7.55E*04
5.30E*00
203E+01
2.70E*01
8.20E*00
9.00E+00
308E+02
1.90E-01
4.606-01
2.78E*00
3.00E*00
1 .006*00
4.006-02
1 .60E*01
5.00E*00
4.80E*00
4.90E-02
2.90E+00
2.406*04
664E+02
944E+03
782E+02
1 80E*00
228E+00
7.30E+00
2.39E*03
230E*01
1 .60E+01
2.28E*03
2.30E*01
5.006*02
4.00E+02
1.10E*01
1.31E*02
4.24E*03
2.20E*00

95% UCL (mgflig)

t-Test
1.21E+02
7.23E*00

NC
4.92E*01

NC
3.39E*01
1.31E*01
3.92E»00
2.36E*00
2.06E*02
1 .52E-01
6.19E*00
4.03E*00

NC
2.47E*00
7.826*03
5466*00

NC
8.37E*01
507E*02
4.61 E+00
7.29E*00
6.91 E*00
7.02E*00

NC
NC

1.16E*01
NC

8.936*00
5.45E*01
1.96E+02
2.19E*01
473E*04
2.62E*00
2.64E*01
1 .59E*01
6.91 E*00
B.67E*00
1 .44E*02
1 .95E-01

NC
2.746*00
1.09E*01
2.83E*00

NC
1.35E*01
1.816*01

NC
NC

1 .036*01
1.456*04
1 .646+02
7.926*03
3.54E*02
7.94E-01
1 .44E*00
6.17E*00
7.986*02
1.476*01
1 .576*01
1 .72E*03
1.93E*01
1 ,79E*03
1 .756+02
9.306*00
5.59E*01
1.226*03
1.616*00

H-Test
4.456*12
1.096*12

NC
1.296*07

NC
NC

6.98E+61
5.15E+25
1 .92E+01
2.89E+14
1 .49E+02
3.58E*04
347E+23

NC
2.XE+04
1 17E+04
358E+31

NC
4.08E*02
5.47E*04
6.67E*13
9.54E*08
8.81E+35
2.48E*24

NC
NC
NC
NC
NC

2.136*02
NC

1.326+10
6.01 E+04
2.41 E+03
2.66E+48
2.366+01
734E+08
8.956+00
4.336*02
2.58E-01

NC
3.15E+03

NC
NC
NC

205E+09
NC
NC
NC
NC

4.35E+04
5.83E+03
2.686*05
3.68E*03
6.02E+01
5.92E+07
7.72E+06
2.676+03
1 33E+06
2.056+04
1 .86E*03
3.48E+10

NC
3.21 E+09
2.46E+06
7.516+01
1 .61 E+04
1.656+04

UCL (b)

1.21E+02
7.23E*00

NC
1 .296*07

NC
NC

6.98E+61
3.92E*00
2.36E*00
2.89E+14
1 49E+02
6 19E+00
3 47E+23

NC
230E+04
7 82E+03
3586+31

NC
408E-02
547E+04
6.67E+13
9.S4E+08
8.81 E+35
2.48E+24

NC
NC
NC
NC
NC

2.136+02
1 .96E+02
1.32E+10
6.01 E+04
2 41 E+03
266E+48
2.36E+01
7.34E+08
867E+00
433E+02
2.58E-01

NC
315E+03

NC
NC
NC

2O5E+09
NC
NC
NC
NC

1 45E+04
5.83E+03
792E+03
3.68E+03
602E+01
592E+07
772E+06
2.67E+03
1 33E+06
1 .57E+01
1 .86E+03
3486+10

NC
3.21 E+09
2.48E+06
7516+01
1.61 E+04
1 61 E+00

Site Concentration
(mg/kg) (c)
790E+01
770E+00
4 30E+00
1 OOE+02
1 506+00
1 10E+01
1 006+01
2606+00
3106+00
2 706+02
1 67E-01
7 10E+00
310E+00
2 80E-01
456E+00
7 82E+03
4.20E+00
3.20E+01
1 .72E+02
1.44E+03
5.70E+00
8.60E+00
5.30E+00
540E+00
270E-02
4.606+00
3.206+00
5406+00
8.406+'
5.82E-
7.10E+t
4.20E+01
7.55E+04
5306+00
2.036+01
2366+01
8^06+00
9.006+00
3.086+02
1 906-01
460E-01
278E+00
300E+00
1 006+00
4 OOE-02
1 60E+01
500E+00
480E+00
4 90E-02
290E+00
1 45E+04
664E+02
9 44E+03
782E+02
1. 806+00
2.286*00
730E*00
2.39E+03
230E+01
160E+01
228E+03
230E+01
500E+02
4.006+02
1 10E+01
7516+'-
4.24E
220E+.

STATS TABLES.xls\SOIL STATS
Marcfi 30, 2001

Revision 1



Table T-3
«cte Concentration Selection

•^surface Soil Statistics

ENSR internaticna.
cage 5 c' 5

Site Constituent

Number of
Samples Tor
Statistics (d)

Shapiro-Wilke's Test for Normality (a)

Normal Log normal
Dataset

Distribution

Summary Statistics (mg/kg)

Minimum Mean Maximum

95% UCL (mg/kg)

t-Test H-Test UCL(b)
Site Concentration :

(mg/kg) (c) i
Notes:
UCL • Upper Confidence Limit.
(a) - The results of the Shapiro-Wilke test for normality indicates whether the data set is more likely to be normally distributed or lognormally

distnbuted. The data set is considered to be normally distributed if the test result is higher in the column labeled "NORMAL" The data set is
considered to be lognormally distnbuted if the test result is higher in the column labeled "LOGNORMAL"

(b) - 95% UCL is selected based on whether the oata set is normally or lognormally distributed. The UCL based on the t-statistc is chosen tor a
normal distribution, and the UCL based on the H-statistic is chosen rf the data are lognormally distributed. Where there are greater than 50 samples,
the distribution is assumed to be lognormal

(c) - Site Concentration is the tower of the selected 95% UCL and the Maximum Detected Concentration. Where there are fewer than 8 samples, the maxim um
detected concentration is selected as the site concentration.

(d) - Only concentrations reported as detected by the laboratory were used in the calculation of statistics for subsurface soil
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Table T-4
Site Concentration Selection
Groundwater-TCLP Statistics (a)

ENSR Internationa!
Page 1 of :

Site
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H

L
u
L
.
.
.
.
.
L
.
Notes:

Method
HERB
METAL
METAL
METAL
PEST
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
VOA
VOA
VOA
VOA
VOA
HERB
METAL
METAL
METAL
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
VOA
VOA
VOA
VOA
HERB
METAL
METAL
METAL
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
VOA
VOA
VOA
VOA
VOA
METAL
METAL
SVOA
SVOA
SVOA
SVOA
SVOA
VOA
VOA
VOA

Constituent
2.4-D
Barium
Cadmium
Lead
gamma-BHC (Lindane)
1 ,4-Dichlorobenzene
2.4,6-Trichloroprienol
2-Methytphenol (o-cres
Cresol m & p
Cresolo.m.p
Nitrobenzene
Pentachlorophenol
2-Butanone (MEK)
Benzene
Chlorobenzene
Tetrachtoroethene
Trichtoroethene
2,4-D
Arsenic
Cadmium
Lead
1 ,4-Dichlorobenzene
2.4,5-Trichlorophenol
2,4.6-Tnchlorophenol
2-Methylphenol (o-cres
Cresol m & p
Cresolo.m.p
Hexachlorobenzene
Pentachlorophenol
Benzene
Chlorobenzene
Tetrachloroethene
Trichtoroethene
2,4-D
Barium
Cadmium
Lead
,4-Dichlorobenzene

2,4,5-Trichlorophenol
2,4 ,6-Trichloropnenol
2,4-D«irtrotoluene
2-Methylphenol (o-cres
Cresol m & p
Cresol o.m.p
Nitrobenzene
Pentachlorophenol
Pyridine
Benzene
Chlorobenzene
Chloroform
Tetrachloroethene
Tnchloroethene
Arsenic
Cadmium
,4-Dichlorobenzene

Cresol m & p
Cresol o.m.p
Pentachlorophenol
Pyridine
Chlorobenzene
Tetrachloroethene
Trichtoroethene

Untts
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

Number ol
Samples
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
6
6
6

Number of
Detects

3
4
1
2
1
3
2
2
2
2
3
1
1
3
3
3
4
2
1
3
3
2
1
1
2
2
2
1
2
2
2
2
2
1
1
2
3
3
1
1
1
1
2
2
1
3
1
3
3
1
1
3
1
3
2
1
1
1
2
2
6
6

Frequency of
Detection

75%
100%
25%
50%
25%
75%
50%
50%
50%
50%
75%
25%
25%
75%
75%
75%
100%
40%
20%
60%
60%
40%
20%
20%
40%
40%
40%
20%
40%
40%
40%
40%
40%

25%
25%
50%
75%
75%
25%
25%
25%
25%
50%
50%
25%
75%
25%
75%
75%
25%
25%
75%
25%
75%
50%
25%
25%
25%
50%
33%
100%
100%

Number of
Samples for
Statistics

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

5
5
5
5
5
1
5
5
5
5
1
5
5
5
4

2
4
4
4
4
4
4
1
4
1

4
4
1
4
1
4
4
4
4

3

4
4
4
4

4
4
4
6
6
6

Summary Statistics

Minimum
4.00E-02
1 .05E+00
1 .20E-01
1 .60E-01
4.20E-O3
4.00E-02
9 10E-03
1 .40E-02
8 40E-02
9.70E-02
1 .80E-02
1.10E+00
1.20E-01
3.50E-02
1 .50E-02
7.40E-03
2.40E-03
7.20E-03
4.50E-01
1 .30E-01
3.00E-01
i .OOE-Oi
2OOE-02
5.10E-02
6.30E-03
6.10E-03
1 .20E-02
1 .80E-02
4.60E-02
870E-02
1 .50E*00
1 30E-02
2 70E-03
1 40E-01
585E*01
1 70E-01
580E-01
5.60E-03
1.40E-00
1 35E-02
3.80E-02
1 40E-02
1.13E-01
1.13E-01
1 .30E-02
4.30E-02
1 .20E-02
6.80E-02
3.50E-01
2.90E+00
2.90E-01
1 .30E-03
7.90E-01
1.40E-01
9.00E-02
1 .90E-01
1.90E-01
1.50E-01
370E-02
7.40E-03
1 90E-02
3.50E-03

Mean
1.32E»01
2.94E-00
6.75E-02
6.09E»00
2.00E-03
1 10E-01
1.27E*00
3.15E-02
6.73E-02
8.30E-02
3.96E-02
4.63E-01
675E-02
2.04E-01
824E-01
439E-02
245E-02
9.29E-02
1 .70E-01
4.52E*00
8 19E»00
3.55E-01
2.00E-02
302E-02
2.73E-02
1.12E-01
1 .25E-01
1 80E-02
1 74E-01
5.23E-01
8.46E-01
1.65E-02
4.60E-03
444E-02
1 .50E+01
264E-01
2.61 E+00
5.99E-01
3.69E-01
1 .35E-02
2.83E-02
1 40E-02
7.58E-02
808E-02
1 .30E-02
1.29E*00
1 .20E-02
1 .82E-01
2.62E*00
7.33E-01
8.00E-02
300E-03
2.73E-01
1 .60E-01
2.53E-01
6.63E-02
6.63E-02
1.31E-01
1 .69E-01
1 .32E-02
348E-02
6.40E-03

Maximum
5.00E»01
5.30E»00
1.20E-01
2.40E+01
4.20E-03
2 15E-01
4 95E+00
6.20E-02
1 35E-01
1.85E-01
735E-02
1.10E+00
1 .20E-01
6.00E-01
2.70E»00
1.30E-01
7.90E-02
4.20E-01
4.50E-01
2.20E+01
4.00E+01
1 60E+00
2.00E-02
5 10E-02
550E-02
4.80E-01
5.40E-01
1 .80E-02
4 50E-01
2SOE-.00
270E+00
3.30E-02
640E-03
1 40E-01
5.85E*01
785E-01
8.80E+00
1.30E-.00
1.40E-.00
1 35E-02
3 80E-02
1 40E-02
1.40E-01
1 .60E-01
1 .30E-02
380E*00
1 .20E-02
510E-01
8.90E+00
2.90E+00
2.90E-01
6.30E-03
7.90E-01
2.70E-01
8.70E-01
1 .90E-01
1 .90E-01
1 .50E-01
3.90E-01
3.20E-02
7.20E-02
1 .20E-02

Site Concentration
(b)

5.00E»01
5 30E.OO
1 20E-01
2 40E»01
4.20E-03
2 15E-01
4 95E»00
6.20E-02
1 35E-01
1 85E-01
7 3SE-02
1 10E»00
1.20E-01
600E-01
270E»00
1 30E-01
7 90E-02
4.20E-01
4.50E-01
2.20E*01
400E+01
1 .60E-.00
2 OOE-02
510E-02
550E-02
4 80E-01
5 40E-01
1 80E-02
4 50E-01
2 50E-00
2 70E*00
330E-02
6 40E-03
1 40E-01
5 85E+01
785E-01
8.80E*00
1.30E+00
1 40E+00
1 .35E-02
380E-02
1 40E-02
1 40E-01
1 .60E-01
1 30E-02
380E»00
1 20E-02
5 10E-01
890E*00
290E*00
2.90E-01
630E-03
7.90E-01
2.70E-01
8 70E-01
1 90E-01
1 90E-01
1 50E-01
3.90E-01
320E-02
7 20E-02
1 20E-02

TCLP • Toxicity Characteristic Leaching Procedure
a) • Leachate concentrations, as defined by trie TCLP results for waste samples at each site, are evaluated as groundwater

(b) • Fewer than 8 samples are available from each site. Therefore, the maximum detected concentration is selected as the site concentration.
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Table T-5
Suburface Soil - Industrial TACO Screen
Site G - Historical Subsurface Soil Data

ENSR International
Page 1 of 2

Constituent

,1 ,2.2-Tetrachloroelhane
1 ,2,4-Trichlorobenzene
1 ,2-Dichloroethane

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2.4-Dichlorophenol
2.4-Dinitrophenol
2-Butanone (MEK)
2-Chlorophenol
2-Melhylnaphthalene
2-Melhylphenol (o-cresol)
4,4'-DDE
4-Chloroaniline
4 Melhyl-2-pcnlanono (MIBK)
Acenaphlhene
Acetone
Aluminum
Anlhracene
Arsenic
3arium
Benzene
Benzyl alcohol
Bulylbenzylphlhalale
Cadmium
Calcium
Chlorobenzene
Chloroform
Chromium
Chrysene
Cobalt
Copper
Dibenzoluran
Diethylphthalate
Di-n-butylphlhalale
Elhylbenzene
Fluoranthene
Fluorene
Hexachlorobenzene
Iron
Lead

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Number of
Detects

1
4
1
2
1
3
1
11
1
4
1
4
3
4
1

11
13
1
5
13
6
1
1
3
2
8
1

13
1
6
20
2
1
4
6
1
1
2
22
18

Mean
5.81 E-01
6.16E+01
4.35E-01
2.97E+00
4.95E+01
6.45E+01
1.40E+01
7.39E+00
8.76E+00
1.84E+01
3.56E+00
4.88E+01
8.16E+01
2.99E+00
2.67E+00
5.66E+00
8.17E+03
8.49E+00
5.52E+00
5.00E+03
1.53E+01
6 10E+00
2.33E+01
7.00E+00
1 .73E+04
1 .08E+02
1.16E+01
9.36E+01
2.29E+01
2.05E+01
I.73E+02
1 91E+01
2.29E+01
8.92E+00
6.80E+00
6.59E*00
1 13E+01
3.43E+01
1.35E+04
241E+02

Maximum
Detected

Concentration
(Max)

5.81 E-01
1 20E+02
4.35E-01
3.56E+00
4.95E+01
1.41E+02
1 40E+01
1.78E+01
8.76E+00
3.71E+01
3.56E+00
1 35E+02
2.31E+02
600E400
2.67E+00
1 54E+01
1 .87E+04
8.49E+00
1.11E+01
4 59E+04
453E+01
6.10E+00
2 33E+01
1.40E+01
1.85E+04
5.38E+02
1.16E+01
9.85E+02
2.29E+01
5.60E+01
2.22E+03
3.38E+01
2.29E+01
1.76E+01
1 69E+01
6.59E+00
1.13E+01
4.06E+01
5.37E+04
3.12E+03

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No

Subsurface Soil
Background (BK)

Concentration
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1 10E-02
2.03E+04

ND
1.74E+01
3.73E+02

ND
ND
NO

687E+00
1.61E+04

ND
ND

3.27E+01
8.40E-02
1.39E+01
1 .55E+02

ND
1.85E-01

ND
ND

840E 02
ND
ND

3.33E+04
1.42E+02

Is
Max>BK?

--

-
-

Yes
No

No
Yes

Yes
Yes

--
Yes
Yes
Yes
Yes

Yes

Yes

— -----

Yes
Yes

Pass
EN/BK?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration

9.00E-01
9.20E+02
9.90E-01
3.40E+02
5.40E+02
6.10E+02
4 10E+02
2.80E+04
1.00E+04
8.20E+03
1 .OOE+05
3.70E+02
8.20E+02
2.90E+03
1 .20E+05
1.00E+05
1 .OOE+05
6.10E+05
6.10E+01
1 40E+04
2.10E+00
1 OOE+05
930E+02
2.00E+02

NA
1 .30E+00
7.60E-01
4.10E+03
1 70E+04
1.20E+04
8.20E+03
5.10E+03
2.00E+03
2.30E+03
5.80E+01
8.20E+04
820E+04
260E+00

NA
750E+02

s Max>CW
DC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Yes
Yes
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes

COPC?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
Yes~~
No

No Avg<Tier 1

Reason
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
•cDCcw
<DCcw
<DCcw
<DCcw
-rDCcw
<DCcw
<DCcw
<DCcw

>DCcw
>DCcw

<DCcw
-cDCcw
<DCcw

EN
>DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
•-DCcw
<DCcw
<DCcw

^DCcvv
EN

>DCcw FAI SF

const in worker subsoil screen.xls\G
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Table T-5
Suburface Soil - Industrial TACO Screen
Site G • Historical Subsurface Soil Data

ENSR International
Page 2 of 2

Constituent
Magnesium
Manganese
Mercury
Melhylene chloride
Naphthalene
Nickel
N-Nitrosodiphenylamine
Penlachlorophenol
Phenanthrene
Phenol
Phosphorus
Polassium
Pyrene
Silver
Tetrachloroethene
Tin
Toluene
Total PCBs
lrans-1 ,2-Dichloroelhene
Trichloroethene
Vanadium
Xylenes, Total
Zinc

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Number ol
Detects

2
11
4
11
7
19
1
5
4
1
9
2
2
1
8
2
6
7
1
4
11
6
19

Mean
7.31 E+03
2.09E+02
8.66E+00
1 .63E+00
8.93E+02
5.13E+01
1 .78E+02
1.32E+03
2.84E+01
1 .78E+02
5.37E+02
1 .59E+03
1 .33E+01
1 .20E+01
1.88E+01
5.30E+01
4.85E+01
9.08E+02
700E-01
1.94E+00
1.49E+02
1.64E+01
4.75E+02

Maximum
Detected

Concentration
(Max)

7.46E+03
4.61E+02
3.43E+01
7.11E+00
5.43E+03
3.99E+02
1.78E+02
4.77E+03
5.14E+01

.78E+02

.34E+03

.70E+03

.91E+01

.20E+01
5.86E+01
8.00E+01
1.18E+02
4.43E+03
7.00E-01
385E+00
1.32E+03
4.15E+01
4.26E+03

Essential
Nutrient
(EN)?
Yes
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No

Subsurface Soil
Background (BK)

Concentration
9.33E+03
8.00E+02
5.61 E-02
280E-03

ND
3.73E401

ND
ND
ND
ND
ND

4.20E+03
ND

1.39E+00
ND
ND
ND
ND
ND
ND

5.80E+01
ND

641E+02

Is
Max>BK?

No
No
Yes
Yes

Yes
-•

No
--

Yes

Yes

Yes

Pass
EN/BK?

Yes
Yes
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
NA

8.70E+03
6 10E+01
3.40E+01
820E403
4.10E+03
250E+04
5.20E+02
6 10E+05
1 20E+05
4.10E+01

NA
6.10E+04
1 .OOE+03
2.80E+01
1 .OOE+05
420E+01
1 .OOE+00
3.10E+03
1 20E+01
1 .40E+03
4.10E+02
6.10E+04

Is Max>CW
DC?

No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No

Reason
EN

<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
<DCcw
<DCcw

>DCcw
EN

<DCcw
<DCcw

>DCcw
<DCcw

>DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw
<DCc«

construction worker subsoil screen.xls\G
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Revision 1



Table T-6
Suburlace Soil - Industrial TACO Screen
Site H - Historical Subsurface Soil Data

ENSR International
Page 1 ol 2

Constituent
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1,2-Dichloroethane
1 ,3-Dichlorobenzene
1,4-Dichlorobenzene
2.4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimelhylphenol
2-Bulanone (MEK)
2-Methylnaphthalene
4,4'-DDD
4,4'-DDE
4.4'-DDT
4-Methyl-2-penlanone (MIBK)
4-Melhylphenol
4-Nitroaniline
Acenaphlhylene
Acetone
Aluminum
Anthracene
Arsenic
Barium
Benzene
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Benzo(g,h,l)perylene
Benzole acid
Benzyl alcohol
bis(2-ethylhexyl)phthalate
Cadmium
Chlorobenzene
Chloroform
Chromium
Chrysene
Cobalt
Copper
Cyanide. Total
Dibenzo(a ,h)anlhracene
Dibenzoluran

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Number of
Detects

6
3
1
3
5
2
5
1
5
3
1
2
2
4
1
1
3
11
11
4
2
11
7
3
2
3
2
2
1
4
4

6
2
8 ~""~"
3
5
8
2
1
4

Mean
1.33E+03
648E+03
1 .20E-02
876E+01
632E+03
307E+02
1.50E+02
9.20E-02
1 26E+01
1 16E+02
4.31E-01
6.42E-01
8.52E-01
233E+00
1.72E-01
1.83E+03
1.26E+02
485E+00
385E+03
1.70E+02
1 45E+01
605E+02
1 52E+01
1 26E+02
1 36E+02
7 10E+01
5.69E+01
2.02E+00
792E+00
4.28E-01
1 88E+02
9.76E+01
1 23E-0\
421E+01
1 12E+02
3.64E+01
536E+02
2.00E+00
3 17E+01
1.55E+01

Maximum
Detected

Concentration
(Max)

7.58E+03
1 .94E+04
1 .20E-02
2.42E+02
3.06E+04
6.13E+02
7.42E+02
920E-02
2.72E+01
3.47E+02
4.31E-01
7.80E-01
9.23E-01
7.85E+00
1.72E-01
1 83E+03
3.78E+02
2.11E+01
1 21E+04
680E+02
2.60E+01
324E+03
6 13E+01
378E+02
2.72E+02
2 11E+02
1.13E+02
2.64E+00
7.92E+00
6.14E-01
294E+02
4.52E+02
1.92E-01
1 OOE+02
332E+02
1 .05E+02
244E+03
200E+00
3 17E+01
604Et01

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Subsurface Soil
Background (BK)

Concentration
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1.10E-02
2.03E+04

ND
1.74E+01
3.73E+02

ND
5.20E-02

ND
ND

6.80E-02
ND
ND
ND

6.87E+00
ND
ND """

327E+01
8.40E-02
1.39E+01
1 55E+02

ND
ND
ND

Is
Max>BK?

--

-
Yes
No

Yes
Yes

Yes
-
-

Yes

Yes

Yes
Yes
Yes
Yes

Pass
EN/BK?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No"
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
9.20E+02
3.10E+02
9.90E-01
3.10E+02
3.40E+02
5.40E+02
6.10E+02
4.10E+04
2.80E+04
8.20E+03
520E+02
3.70E+02
1 .OOE+02
2.90E+03
1 .OOE+05
5.00E+01
1 20E+05
1. OOE+05
1. OOE+05
6.10E+05
6.10E+01
1 .40E+04
2.10E+00
1 .70E+02
1.70E+01
1 .70E+02
6.10E+04
8.20E+05
1 .OOE+05
4.10E+03
2.00E+02
1.30E+00
7~60E-6V
4.10E+03
1 70E+04
1.20E+04
8.20E«03
4.10E+03
1 70E+01
5.10E+03

Is Max>CW
DC?

Yes
Yes
No
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
Yes
Yes
Yes
No
No
No
No
Yes
Yes
No
No
No
No
No
No

Yes
No

COPC?

Yes
Yes
No
No

Yes
Yes
Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
Yes
Yes
Yes
No
No
No
No
Yes
Yes
No
No
No
No
No
No

Yes
No

Reason
>DCcw
>DCcw

<DCcw
<DCcw

>DCcw
>DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
>DCcw
>DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
<DCcw

const in worker subsoil screen.xls\H
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Table T-6
Suburface Soil - Industrial TACO Screen
Site H - Historical Subsurface Soli Data

ENSR International
Page 2 of 2

Constituent
Di-n-bulylphthalate
Elhylbenzene
Fluoranthene
Fluorene
Hexachlorobenzene
lndeno(1,2,3-cd)pyrene
Iron
Lead
Manganese
Mercury
Melhylene chloride
Naphthalene
Nickel
N-Nilrosodiphenylamine
Phenanlhrene
Phenol
Pyrene
Selenium
Silver
Telrachloroelhene
Thallium
Tin
Toluene
Total PCBs
Trichloroethene
Vanadium
Xylenes, Tolal
Zinc

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Number of
Detects

8
3
4
3
1
1

11
2
11
3
11
4
10
1
6
1
3
1
2
1
1
3
5
7
1
6
3
11

Mean
4.03E+00
9.06E+00
3.33E+02
1.61E+02
7.14E-01
1.36E+02
2.32E+04
5.77E+02
3.86E+03
2.03E+00
6.34E+00
567E+02
1.77E+03
1.00E-07
3.53E+02
4.22E-01
2.22E+02
2.00E+00
2.65E+01
5.65E+00
1.00E+00
5.50E+01
2.28E+01
2.73E+03
1 .OOE-02
3.23E+01
1.48E+01
4.74E+03

Maximum
Detected

Concentration
(Max)

257E+01
1 28E+01
1.33E+03
483E+02
7.14E-01
1 .36E+02
8.45E+04
1.15E+03
3.65E+04
390E+00
5.56E + 01
2.27E+03
1.51E+04
1.00E-07
2.11Et03
4.22E-01
6.64E+02
2.00EtOO
4.40E+01
5.65E+00
1.00E+00
1 11E*02
7.65Et01
1 80E.04
1. OOE-02
9.50Ef01
2.36E+01
3.95E+04

Essential
Nutrient

(EN)?
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Subsurface Soil
Background (BK)

Concentration
NO
NO

8.40E-02
NO
NO
NO

333E+04
1.42E+02
8.00E+02
5.61 E-02
2.80E-03

NO
3.73E+01

NO
NO
NO
NO
NO

1 .39E+00
NO
NO
NO
NO
NO
NO

5.80E+01
NO

6.41E+02

Is
Max>BK?

Yes

--
Yes
Yes
Yes
Yes
Yes

Yes

Yes
--

Yes
--

Yes

Pass
EN/BK?

No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
2.30E+03
5.80E+01
8.20E+04
820E+04
2.60E+00
1.70E+02

NA
7.50E+02
870E+03
6 10E+01
3.40E+01
8.20E+03
4.10E+03
2.50E+04
6.10E+05
1 .20E+05
6.10E+04
1 .OOE+03
1 OOE+03
2.80E+01
1 60E+02
1.00E+05
4 20E+01
1 OOE+00
1 20E+01
1 40E+03
4.10E+02
6.10E+04

Is Max>CW
DC?

No
No
No
No
No
No
No

Yes
Yes
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No

COPC?

No
No
No
No
No
No
No

No-Avg<Tier 1
Yes
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No

Reason
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

EN
>DCcw FALSE
>DCcw

<DCcw
>DCcw

<DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw

construction worker subsoil screen.xls\H
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Table T-7
Suburface Soil - Industrial TACO Screen
Site I - Historical Subsurface Soil Data

ENSR International
Page 1 of 2

Constituent
,1,1-Trichloroethane
,2,4-Trichlorobenzene
,2-Dichlorobenzene
,3-Dichlorobenzene
,4-Dichlorobenzene

2,4-Dichlorophenol
2-Butanone (MEK)
2-Melhylnaphlhalene
4,4'-DDD
4,4'-DDT
4-Chloroaniline
4-Melhyl-2-penlanone (MIBK)
Acenaphlhene
Acetone
Aluminum
Anthracene
Anlimony
Arsenic
Barium
Benzene
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Benzoic acid
Beryllium
bis(2-e!hylhexyl)phlhalate
Bulylbenzylphthalale
Cadmium
Chlorobenzene
Chromium
Chrysene
Coball
Copper
Cyanide, Total
Dibenzoluran
Dielhylphlhalale
Di-n-bulylphlhalate
Elhylbenzene
Fluoranthene
Fluorene

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Number of
Detects

2
8
6
2
8
1
15
7
2
1
1
2
1
16
16
2
3
9
10
10
2
1
2
1
1
7
1
7
12
14
2
7
8
3
1
1
8
10
3
3

Mean
1.06E+00
1.40E403
8.29E401
4.45E+01
2.55E+02
9.00E+00
6.86E+00
3.85E+01
1 .82E+01
4.31 E+00
4.32E+01
2.08E400
1.40E401
6.66E+00
4.17E+03
1 13E+02
2.23E+03
6.56E400
9.83E+02
3.81E+00
4.59E+00
247E+00
1.70E+01
6.21E+01
1.53E+03
3.49E401
1.39E+02
5.57E+00
3.47E+01
7.61E+01
4.78E+00
389E+01
2.98E+02
1 06E+03
5.59E+00
1.69E+01
3.71E+01
4.65E400
769E+01
1 49E401

Maximum
Detected

Concentration
(Max)

1.69E+00
8.26E+03
3.24E402
7.01E+01
1.84E+03
900E+00
1.69E401
1 .69E+02
2.97E+01
4.31E+00
4.32E+01
4.16E+00
1.40E+01
1 .69E401
1.35E+04
2.03E+02
6.66E+03
1 40E+01
3.60E+03
2.41E+01
672E+00
247E+00
3.24E+01
6.21E+01
1.53E+03
1.31E+02
1 39E+02
1.30E+01
1.27E+02
731E+02
5.59E+00
1 .40E+02
6.30E+02
3.18E+03
559E+00
1.69E+01
2.03E+02
1.51E+01
203E+02
354E+01

Essential
Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

~"~ No
No
No

Subsurface Soil
Background (BK)

Concentration
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1 10E-02
2.03E+04

ND
2.40E+00
1.74E+01
3.73E+02

ND
520E-02

ND
ND
ND

1 27E+00
ND
ND

687E+00
ND

327E+01
8 40E 02
1 39E+01
1 55E+02

ND
ND

1 85E 01
ND
ND

8 40E 02
ND

Is
Max>BK?

-

-
Yes
No

Yes
No

Yes

Yes
-.

Yes
--

Yes

Yes
Yes
Yes
Yes

Yes

Yes

Pass
EN/BK?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
1 .20E+03
9.20E+02
3.10E+02
3.10E+02
3.40E+02
6.10E+02
2.80E+04
8.20E+03
5.20E+02
1 .OOE+02
8.20E+02
2.90E+03
1 .20E+05
1.00E405
1.00E+05
6.10E+05
8.20E+01
6 10E+01
1.40E404
2.10E400
1 70E+02
1 .70E401
1 .70E402
8.20E405
4.08E+02
4.10E403
9.30E402
2.00E402
1.30E400
4.10E+03
1.70E404
1.20E404
8.20E*03
4.10E403
5.10E403
2.00E403
2.30E403

~~" 5.80E401
820E404
8.20E+04

Is Max>CW
DC?

No
Yes
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No

COPC?

No
Yes
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No

Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No

Reason
<DCcw

>DCcw
>DCcw

<DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
<DCcw
<DCcw

>DCcw
<DCcw
<DCc«
<DCcw
<DCcw

>DCcw
<DCcw
<DCcw
<DCcw

>DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
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Table T-7
Suburface Soil - Industrial TACO Screen
Site I - Historical Subsurface Soil Data

ENSR International
Page 2 of 2

Constituent
Hexachlorobenzene
Hexachloroelhane
Iron
Lead
Manganese
Mercury
Melhylene chloride
Naphthalene
Nickel
N-Nitrosodiphenylamine
Penlachlorophenol
Phenanthrene
Phenol
Pyrene
Selenium
Tetrachloroethene
Tin
Toluene
Total PCBs
Toxaphene
lrans-1 ,2-Dichloroelhene
Trichloroelhene
Vanadium
Xylenes. Tolal
Zinc

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Number of
Detects

7
1
16
15
1
5
16
7
12
2
1
5
2
4
1
5
9
11
5
1
1
2
7
10
16

Mean
2.58E+02
3.01E+00
1.17E+04
2.06E+03
9.80E+01
1 .70E+00
1 52E+00
9.81E+01
3.35E+02
7.31E+01
1 92E+02
3.43E+01
2.11E+01
1.96E+01
1.32E+03
2.57E+00
1.92E+01
1.13E+01
1.81E+02
4.93E+02
3.00E-03
2.23E+00
1.07E+02
4.96E+00
6.24E+02

Maximum
Detected

Concentration
(Max)

1.27E+03
3.01 E+00
4.15E+04
2.33E+04
9.80E+01
3.20E+00
6.77E+00
5.15E+02
2.41E+03
1 .OOE+02
1.92E+02
1 .02E+02
2.70E+01
4.93E+01
1.32E+03
5.27E+00
5.50E+01
7.79E+01
3.43E+02
4.93E+02
300E-03
3.81E+00
553E+02
1.92E+01
633E+03

Essential
Nutrient
(EN)?

No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Subsurface Soil
Background (BK)

Concentration
ND
ND

3.33E+04
1 .42E+02
8.00E+02
5.61 E-02
280E-03

ND
3.73E+01

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5.80E401
ND

6.41E+02

Is
Max>BK?

Yes
Yes
No

Yes
Yes

Yes

Yes

Yes

Pass
EN/BK?

No
No

Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
2.60E+00
2.00E+03

NA
750E+02
8.70E+03
6.10E+01
3.40E+01
8.20E+03
4.10E+03
2.50E+04
5.20E+02
6.10E+05
1 20E+05
6.10E+04
1.00E+03
280E+01
1.00E+05
420E+01
1 OOE+00
1 10E+02
3 10E+03
1 20E+01
1.40E+03
4 10E402
6 10E+04

Is Max>CW
DC?

Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
Yes
Yes
No
No
No
No
No

COPC?

Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
Yes
No
No

Yes
Yes
Yes
No
No
No
No
No

Reason
>DCcw

<DCcw
EN

>DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
<DCcw
<DCcw

>DCcw
>DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
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Table T-8
Suburface Soil - Industrial TACO Screen
Site L - Historical Subsurface Soil Data

ENSR International
Page 1 of 2

Constituent
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Bulanone (MEK)
2-Chlorophenol
2-Methylnaphthalene
3&4-Methylphenol (m&p-cresol)
4-Chloroaniline
4-Melhyl-2-pentanone (MIBK)
4-Melhylphenol
Acenaphthene
Acenaphlhylene
Acetone
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Benzo(g.h,l)perylene
Benzo(k)lluoranthene
Benzoic acid
bis(2-elhylhexyl)phthalate
Butylbenzylphlhalate
Cadmium
Calcium
Chlorobenzene
Chloroform
Chromium
Chrysene
Cobalt
Copper
Cyanide, Total
Dibenzofuran

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Number of
Detects

3
4
1
9
1
2
3
3
6
4
6
4
5
3
1
6
11
3
1
10
15
5
4
3
3
1
1
2
6
1
6
6
8
3
10
4
7
10
1
2

Mean
5.25E+01
3.50E+00
430E+00
2.34E+01
1.50E+00
6.70E+00
3.34E+00
1 .59E+00
1 .42E+00
1.43E-01
9.87E+01
730E-02
3.40E+00
1.08E+00
2.80E01
1.01E+00
5.80E+03
1.46E+00
3.20E+01
5.36E+01
3.00E+02
2.01E+00
2.46E+00
1.80E+00
i.88E+00
2.70E-02
4.60E+00
1 .62E+00
921E-01
5.40E+00
803E+00
2.81E+04
1 25E+00
6.80E+00
1.16E+01
2.20E+00
7.70E+00
9.27E+01
4.60E-01
r52E+00

Maximum
Detected

Concentration
(Max)

7.90E+01
7.70E+00
4.30E+00
1.00E+02
1.50E+00
1.10E+01
1.00E+01
2.60E+00
3.10E+00
1.90E-01
2.70E+02
1.67E-01
7.10E+00
3.10E+00
2.80E-01
4.56E+00
1.28E+04
4.20E+00
3.20E+01
1.72E+02
1.44E+03
5.70E+00
8.60E+00
5.30E+00
5.40E+00
2.70E-02
4.60E+00
3.20E+00
220E+00
540E+00
420E+01
7.55E+04
5.30E+00
203E+01
270E+01
8.20E+00
9.00E+00
3.08E+02
460E-01
3.00E+00

Essential
Nutrient

(EN)?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

Subsurface Soil
Background (BK)

Concentration
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1 10E-02
2.03E+04

ND
240E+00
1.74E+01
373E+02

ND
5.20E-02

ND
ND

6.80E-02
ND
ND
ND
ND

6.87E+00
1.61E+04

ND
ND

327E+01
840E-02
1 39E+01
1.55E+02

ND
ND

Is
Max>BK?

--

-

Yes
No

Yes
Yes
Yes

Yes

No
-
-

Yes
Yes

No
Yes
No
Yes

Pass
EN/BK?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

Yes
No
No
No
No
No
Yes
No
No

Yes
No
Yes
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
9.20E+02
3.10E+02
3.10E+02
3.40E+02
5.40E+02
6.10E+02
2.80E+04
1 OOE+04
8.20E+03
1 .OOE+05
8.20E+02
2.90E+03

.OOE+05

.20E+05

.20E+05

.OOE+05

.OOE+05
6.10E+05
8.20E+01
6 10E+01
1 .40E+04
2 10E+00
1 70Et02
1 70E+01
1.70E<-02
6 10E+04
1 70E+03
820E+05
4 10E+03
9.30E+02
200E+02

NA
1 30E+00
7.60E-01
4 10E+03
1 70E+04
1 20E404
8.20E+03
4 10E+03
5.10E+03

Is Max>CW
DC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No

Yes
Yes
No
No
No
No
No
No

Reason
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCc«
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
<DCcw

>DCc«
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

EN
>DCcw
>DCcw

<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
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Table T-8
Suburface Soil - Industrial TACO Screen
Site L - Historical Subsurface Soil Data

ENSR International
Page 2 of 2

Constituent
Diethylphthalale
Di-n-butylphthalale
Elhylbenzene
Fluoranlhene
Fluorene
Hexachlorobenzene
Hexachloroethane
lndeno(1 ,2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
Mercury
Mclhylene chloride
Naphthalene
Nickel
Pentachlorophenol
Phenanlhrene
Phenol
Potassium
Pyrene
Toluene
Total PCBs
Vanadium
Xylenes, Total
Zinc

Units
mo/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

Number of
Detects

2
4
1
4
2
1
1
2
11
13
6
11
7
5
4
10
4

5
5
6
4
7
2
9
4
11

Mean
6.55E-01
1 .28E+00
4.00E-02
4.27E+00
2.54E+00
480E+00
4.90E-02
1.51E+00
996E+03
7.46E+01
4.91 E+03
2.19E+02
3.09E-01
489E-01
2.02E+00
3 78E+02
3 17E+01
5 18E+00
8.77E+00
1 31 E+03
596E+00
665E*01
258E+02
323E+01
3 10E+00
534E+02

Maximum
Detected

Concentration
(Max)

1 .OOE+00
2.78E+00
4.00E-02
1.60E+01
5.00E+00
4.80E+00
4.90E-02
2.90E+00
240E+04
664E+02
944E+03
7.82E+02
1 80E+00
2.28E+00
7.30E+00
2.39E+03
5.82E+01
2.30E+01
1.60E+01
2.28E+03
2.30E+01
4.00E+02
5.00E+02
1.31E+02
1 10E+01
424E+03

Essential
Nutrient

(EN)?

No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No

Subsurface Soil
Background (BK)

Concentration
1.85E-01

ND
ND

8.40E-02
ND
ND
ND
NO

3.33E+04
1.42E+02
9.33E+03
8.00E+02
5.61E-02
280E-03

ND
3.73E+01

ND
ND
ND

4.20E+03
ND
ND
ND

5.80E+01
ND

6.41 E+02

Is
Max>BK?

Yes

Yes

No
Yes
Yes
No

Yes
Yes

Yes

- -

No

Yes

Yes

Pass
EN/BK?

No
No
No
No
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No

Taco Tier 1
Construction
Worker Direct
Contact (DC)

Concentration
200E+03
2.30E+03
5.80E+01
8.20E+04
8.20E+04
2.60E+00
2.00E+03
1 .70E+02

NA
750E+02

NA
8.70E+03
6 10E+01
340E+01
8.20E+03
4.10E+03
5.20E+02
6.10E+05
1.20E+05

NA
6.10E+04
420E+01
1 OOE+00
1 40E»03
4 10Et02
6 10Et04

Is Max>CW
DC?
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No

COPC?

No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No

Reason
<OCcw
<DCcw
<DCcw
<DCcw
<DCcw

>DCcw
<DCcw
<DCcw

EN
<DCcw

EN
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw
<DCcw

EN
<DCcw

>DCcw
>DCcw

<DCcw
<DCcw
<DCcw

construction worker subsoil screen.xls\L
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Revision 1



Table T 9
Comparison ol Groundwaler Dala lo TACO Tier I Screening Cnlena
Construction Worker

ENSR International
Page 1 of 2

Conillluent
SileG
2.4-D
Barium
Cadmium
Lead
gamma-BHC (Lindane)
1 ,4-DicNorobenzene
2.4.6 Trichlorophenol
2 Mclhylphenol (o-cresol)
3&4 Methylphenol (m&p-cresol)
2S344-Melhylphenol (o&m&p-cresol)
Nitrobenzene
Penlachtorophenol
2 Bulanone (MEK)
Benzene
CWorobenzene
Telrachloroelhene
Trichloroeihene

SlleH
2.4-D
Arsenic
Cadmium
Lead
1.4-DictHorobenzene
2.4,5-Trichkxophenol
2.4.6 TricNorophenol
2 Melhylphenol (o-cresol)
3S4 Methylphenol (mipcresol)
2S3S4 Mclhylphenol (oSmip^resol)
Hexachlorobenzene
Penlachiorophenoi
Benzene
ChkKobenzene
Telrachloroelhene
rrtchloroelhene

Sllel
2.4D
Barium
Cadmium
Lead
1 ,4-Dichlorobenzene
2.4.5-Trichlorophenol
2.4.6-Trichlotophenol
2.4-Diniirololuene
2 Melhylphenol (o cresot)
3*4 Methylphenol (m&p-cresol)
28 344-Melhylphenol (oSmip-cresol)
Nitrobenzene
Penlachtorophenol
Pyndine
Benzene
Chlorobcnzene

Summary Statistics

Number ol
Samples

._.....

4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4

5
5
5
5
5~~
5
5
5
5
5
5
5
5
5 "
5
5

4
4
4

———— -——-

Number
of Detects

3
4
1
2
1
3
2
2
2
2
3
1
1
3
3
3
4

2
1
3
3
2
1
1
2
2
2
1
2
2
2
2
2

1
1
2
3
3
1
1
1
1
2
2. - - ( - -

3
1
3
3

Average
(mo/1.)

1 32E»OI
2 94£»00
675E-02
609E<00
200E-03
1 IDE -01
I27E*00
3 tSE-02
6 73E-02
8 30E 02
396E-02
463E-01
6 75E-02
204E.01
8 24E" 01
4 39E 02
2 45E-02

929E-02
1 70E-OI
452E.OO
8 I9E«00
3 55E-OI
2 OOE-02
302E-02
2 73E-02
1 12E 01
1 25E-01
1 80E-02
1 74E-01
523E-OI
846E-OI
1 65E 02
4 60E-03

4 44E-02
1 50E»OI
264E-OI
26IE»00
599E-01
369EOI
1 35E-02
2 83E-02
1.40E-02
758EO2
808E-02
1~30E-02
1 29E.OO
1 20E-02
1 82E-OI

~262E«00~

Maximum
(MAX)

Detection
<mg/l|

5OOE.01
530E.OO
1 20E^)I
240E.01
420E-03
2.15E-OI
495E.OO
620E^>2
1 35E-O1
1 85E 01
735E-02
1 IOE.OO
1 20E-OI
600EOI
270E.OO
1 30E-OI
790EO2

420E-OI
4.SOE-OI
220E40I
400EiOI
1 60E.OO
200E^»
5 IOE-O2
550E-02
480EOI
5 40E-OI
1 80E-02
4 50E-01
2 50E.OO
270E»00
330E02
640E-03

1 40E-OI
585E.OI
785E-OI
880E.OO
1 30E.OO
1 40E.OO
1 35EX)2
380E 02
140E-02
1.40E-OI
1 60E-OI
1 30E 02
380E400
1 20E 02
S 10E-OI
8 90E.OO

COPC Selection - Chronic Exposure Screen

It
Constituent
an Essential

Nutrient
(EN)?

No
No
No
No

"No"
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No

" " No
No

No
No
No
No
No

" No
No
No
No
No
No
No
No
No
No
No

Background
(BK)

Concentration
(moA)

NO
6I7E-OI

NO
NO

101E-05
NO
NO
NO
NO
NO
ND
NO
ND
ND
ND
ND
ND

NO
1 17E-02

ND
NO
NO
NO
ND
ND
ND
NO
ND
ND

" NO
ND
ND
ND

ND
617E01 ~ "

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Is Max> BK?

Yes

Yes

Yes

Yes""

— -;;

Pais
EN/BK?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

TACO Class II
Groundwater
Criteria (mo/L)

350E.01
200E.OO
500E-02
1 OOE-Ot
1 OOE-03
375EOI
320E-O2
350E-OI
350EOI
350E-OI
350E*3

" 5 OOE-03
1 90E.OO
250E 02
500E 0)
250E"^)2
250E-02

3 50E-01
200EO)
500EO2
1 OOE 01
3 75E-01
350E«00
320E-02
3.SOE-OI
350E 01
350E-01
3 OOE 04
5 OOE -03
250E-02
500E:01
250E02
250E 02

3506-01
2006^00
500E-02
1 OOE 01
3 75E-01
350E«00
320E-02
200E-O5
350E01
3 50E-01
3 50E-01
3 50E-03
500E-03
360E-02
2 50E-02
5 OOE -01

It M«x>
Class II?

Yes
Yes
Yes
Yes
Yes
No
Yes
No
No
No
Yes
Yes
No
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes " """
Yes
Yes ""
Yes
No

No
Yes"
Yes
Yes
Yes
No
No
Yes
No
No
No
Yes
Yes " ~
No
Yes
Yes "~

COPC?

Yes
Yes
Yes
Yes
Yes
No
Yes
No
No
No
Yes
Yes
No
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
No J
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

No
Yes
Yes
Yes
Yes
No
No
Yes
No
No
No
Yes
Yes
No
Yes
Yes

Reason

>Tie< 1
>Tier 1
>Tier 1
>Tier 1
>Tier 1
<Tier 1
>Tier 1
<Tier 1
<T«r1
<Tier 1
>Tier 1
>Tier 1
<Tier1
>Tier 1
>Tier 1
>Trer 1

">Tier1

>Tier 1
>Tier 1
>Tier 1
>Tier 1
>Tier 1
<Tier 1
>Tier 1
<Tier i
>Tier 1
>Trer 1
>Trer 1
>T«r 1
>Trer 1
>ticr 1
>Tier 1
<Tier 1

<Tier 1
>tior 1
>Ticr 1
>Tier 1
>T«r 1
<Tier 1
<Ticr 1
>Tier 1
<Ticr 1
<Tier 1
<Tier 1
>Tier 1
>Ticr 1
<Tter 1
>Tiei 1
>Tier 1

Short-Term Exposure Screen

100 Times TACO
Class II

Groundwater
Criteria (mg/L)

350E»OI
200E.02
500E»00
1 OOE.OI
1. OOE -01
375E.OI
320EiOO
350E.OI
350E.OI
350E.01
350E-01
5 OOE -01
190E«02
250E.OO
5006.01
2508*00
250E»00

350E»01
200E«01
500E«00
1 OOE«01
3 75E+01
350E.02
320E.OO
350E<01
350E«01
350E.OI
3 OOE 02
5 OOE -01

~ 250E.OO
500E«01
250E<00
250E.OO

350E*01
2 OOE. 02
500E«00
1 OOE*01
3 75E«01
3 50E.02
320E«00
2 OOE 03
3 50E+01
350E»Oi""
3 50E»6i
3 50E-OI
5 OOE 01
360E.OO
250E.OO
5 OOE. 01

la Average>
100-Class II?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
No
No
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Table T-9
Comparison ol Groundwater Dala lo TACO Tier 1 Screening Criteria
Construction Worker

ENSR International
Page 2 ol 2

Constituent
Chloroform
Telrachloroelhene
TrichloroelherM

SlleL
Arsenic
Cadmium
1 ,4-Dichlorobenzene
344 Melhytphenol (mtp-cresol)
2S3&4 Melhylphend (oAm&p-cresol)
Penlacnlorophenol
Pyndine
Chkwobenzene
Telrachtoroelhene
Trichloroethene

Summary Statistics

Number ol
Samples

4
4
4

4
4
4
4
4
4

4
6
6
6

Number
of Detecla

1
1
3

1
3
2
1
1
1
2
2
6
6

Average
(mg/L)

733E-OI
8 OOE-02
300E-03

2 73E-01
1.60E-01
253E-01
663EW
6.63E-02
1 3IE-01
1 69E-01
t 32E-02
3 46E 02
6 40E-03

Maximum
(MAX)

Delecllon
<mo/L>

290£*00
290E-OI
630E-03

790E-OI
270E-OI
870E-01
1 90E )̂1
1 90E-OI
1 50E-OI
390E-OI
320E^)2
720E-02
1 20E 02

COPC Selection - Chronic Expo>ure Screen

la
Conatituenl
an Eaaenllal

Nutrient
(EN)7

No
No
No

No
No
No
No
No
No
No
No
No
No

Background
(BK)

Concentration
(ms/l)

ND
NO
NO

I 17E-O2
ND
NO
NO
ND
ND
ND
ND
NO
NO

taMax>BK7

Yes

Paaa
EN/BK7

No
No
No

"No
No
No
No
No
No
No

"NO "
No
No

TACO Claac II
Groundwater
Criteria (mg/L)

1 OOE04
2 50E 02
2 50E 02

200E-OI
5 OOE-02
3 75E-01
350E-OI
350E-01
5 OOE-03
3 60E-02
5 OOE 01
2 50E 02
2 50E 02

la Max>
Cla<a 117

Yes
Yes
No

Yes
Yes
Yes
No
No
Yes
Yes
No
Yes
No

COPC7

Yes
Yes
No

Yes
Yes
Yes
No
No
Yes
Yes
No
Yes
No

Reason

>Tier 1
>Tier 1
<Tier 1

>Tier 1
>Tier 1
>Ticr 1
<Tier 1
<Tier 1
>Tier 1
>Tier 1
<Tier 1
>Tier 1
<Ticr 1

Short- Term Exposure Screen

100 Times TACO
Class II

Groundwater
Criteria (mg/L)

1 OOE -02
250E+00
250E«00

20OE.OI
SOOEtOO
375E»01
350E.OI
350E.01
500E-01
36OE<00
500E<01
250E)00
250E<00

Is Average>
100-Class II?

Yes
No

" No

- - - - - - -

No
No
No
No
No
No
No
No
No
No
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ENSn Inlernalional

TABLET-10
DOSE-I
SAUGET AREA 1 • EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

; THROUGH THE ORAL ROUTE

Constituent

1 ,4-Oichlorobenzene
2,4,6-Trichlorophenol
2,4 Dichlorophenol
3/4 Methytphenol
4-Nrtroanilme
Antimony

Arsenic
Benzene
Ben20<a}anlhracene
Benzo(a)pyrene
3enzo(b)lluoranlhene
Cadmium
Chlorobenzene
Chloroform
3ibenzo(a.h)anlhiacene
jamma BHC
Lead
Nickel
libobenzene
Penlachtorophenol
Tetrachloioelhene
Toluene
Tolal PCBs
Trichloroethene
1 ,2.4-Tnchlorobenzene
1 .2-Dichlo(obenzene
2,4-0
2.4-Dtnitrololuene
Barium
Beryllium
Hexachlorobenzene
Manganese
Metnytene Chloride
Phosphorous
Pyndme
Selenium
Toxaphene

CAS
Number

10646-7
68062

120*32

«
100-01 6

7440-360
7440-382

71-432
56553
50-328

205992
7440439
108907
67-663

53703
58899

743992 1

7440-020
98953
87865

127 164
108683

1336363
79-01-6

120 82 1

9550 1
94-757

121-142
7440-393
744041 7

118-74-1

7439965

75092
7723 140

110-861
7782492
8001 352

Olll
Dote-Reiponee

Velue imo*o-dev)

300E-02
NA

3 OOE 03
5 OOE-02 (b)

NA
400E-04
300E-04

300E03
NA
NA
NA

500E-04
2 OOE-02
100E-02

NA
3 OOE 04

NA

2 OOE 02
500E04
3 OOE 02
I OOE 02
2 OOE 01
2 OOE-05 Id)
600E03
I OOE 02
9 OOE 02
1 OOE 02
200E-03
7 OOE -02
2 OOE 03
800E-04
4 67E 02 {cl
6 OOE 02

2 OOE -05
1 OOE 03
5 OOE 03

NA

Reference
(L»«t VetHed)

Type

NCEA (e)
NA

IBIS (11/2000)
IRIS (11/2000)

NA

IRIS (11/2000)
IRIS (1 1/2000)
NCEA (7/29/96)
IRIS (1 1/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (1 1/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)

IRIS (11/2000)
IRIS (11/2000)
mis (n/2000)
IRIS (11/2000)
IRIS (11/2000)

IRIS (11/2000)
NCEA (e)

IRIS (3/2001 )
IRIS (3/2001)
IRIS (17001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001
IRIS (3/2001
IRIS (3/2001
IRIS (3/2001

IRIS (3/2001
IRIS 13/2001
IRIS (3/2001
IRIS (3/2001

ERA
Confidence

Level

NA

NA

LOW

MEDIUM
NA

LOW
MEDIUM

MEOIUMLOW
NA
NA
NA

HIGH

MEDIUM

MEDIUM

NA

MEDIUM

NA

MEDIUM
LOW

MEDIUM
MEDIUM

MEDIUM

MEDIUM

LOW

MEDIUM

LOW

MEDIUM

HIGH

MEDIUM

LOW MEDIUM
MEDIUM
MEDIUM
MEDIUM

LOW

MEDIUM

HIGH
NA

Uncertainty
Factor

NA
NA
100
1000
NA
1000

3
3000
NA
NA
NA
10

1000
1000
NA
1000
NA

300
10000

100
1000
1000
300
3000
1000
1000
100
100
3

300
100
1

100
1000
1000

3
NA

Modlflng
Fector

NA
NA

1

1

NA

1

1

NA

NA

NA
NA

1

1

1

NA
1

NA

1

1

1

1
1

1

1

1

1

1

1

1

1

1

3
1
1
1
1

NA

Tergent Organ/
Crltlcel Effect

el LOAEL

NA

NA

Decreased delayed hypersensitivity response
Decreased body weight, neuroloxicily
NA
Decreased longevity, dec blood glucose and cholesterol changes
Hyperpigmenlalion and keralosis ol the skin and poss vascular complications
Hematological and Immunological
NA
NA
NA
Protelnuria
Hlslopalhologlc changes in liver
Fatty cysl formation in kver
NA
Lrver and kidney loxicity
NA

Decreased body & organ wls
Hemalologic ellecls. and adional. renal A hepatic lesions
Lrver A kidney pathology
Hepaloloxicity in mice, decreased weigh! gain in rals
Changes in Irver and kidney weights
Ocular, meibomiam gland, finger and loenan. and immune effects
Increased relative kver weigh!
Increased adrenal weights, vacuolizalion ol zona fasciculala in cortex
No adverse effects
Hemalologic. hepatic, and renal loxicity
Nouiotoxicity. Heinz bodies, and biliary tract hyperplasla
Increased kidney weight
Small inslestine lesions
Liver elfecls
CNS Ellecls
Liver ellecls
Parturition mortakty; lorelimb hair loss
increased liver weight
Clinical selenosis
NA

Study
Anlmel

NA
NA
RAT
RAT
NA

RAT
HUMAN

RAT
NA
NA
NA

HUMAN
DOG
DOG
NA

RAT
NA

RAT
RAT/MOUSE

RAT

MOUSE/HAT
RAT

MONKEY

MOUSE

RAT
RAT
RAT
OOG

HUMAN
DOG
RAT

HUMAN

RAT

RAT

RAT

HUMAN

NA

Study
Method

NA
NA

ORAL DRINKING WATER
ORAL GAVAGE

NA
ORAL DRINKING WATER
ORAL DRINKING WATER

ORAL GAVAGE
NA
NA
NA

ORAL
ORAL CAPSULE

OHALCAPSULE

NA

ORAL DIET
NA

ORAL DIET
INHALATION

ORAL DIET
ORAL GAVAGE/DRINKING WATFR

ORAL GAVAGE
ORAL CAPSULE

ORAL DRINKING WATER
ORAL DRINKING WATER

ORAL GAVAGE

ORAL DIET
ORAL CAPSULE

OCCUPATIONAL
ORAL DIET
ORAL DIET

ORAL CHRONIC

ORAL DRINKING WATER
ORAL GAVAGE

ORAL GAVAGE

EPIDEMIOLOGICAL

NA

Notes
CAS - Chemical Abstracts Servce
LOAEL - Lowest Observed Adverse Elrecls Level
RIO - Reference Dose
NCEA - National Center lor Environmental Assessmeni
IRIS - Integrated Risk Inlormation System an on-ime computei database ol loxicoloQical information {USEPA, 2000c)
HEAST Health Effecls Assessmeni Summary Tables, published annually by the USEPA (I997b)
(a) The CAS numbers lor 3 Melhvlphenol and 4-Melhylphenol are 106 44-5 and 108-39-4. respectively
<b) Value for 3-Melhytphenol. IRIS value loi 4-Melhylphenol has been withdrawn
(c) Value lor non-lood
(d) Value lor Aroctoc I2S4 (IRISI

(e) As reported m me USEPA Region 9 PRO Table (10/1999)
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TABLET-11

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

ConeUluenl

1.4 -Debtor obenzene
2,4.6-Trichlorophenol
2.4-Dichloropfienol
3/4-Methylphenol
4 Nitroaniline
Antimony
AfSOnic
3enzene
Benzo<a)anlhracene
Benzo(a)pyrene
Benzo(u)f1uoranlnene
Cadmium
Chkxooenzene
Chloroform
Otbenzo(a.h)anthracene
gamma BMC
Lead
Nickel
Nitrobenzene
Penlachlorophenol
Tet/achloroe(hene
Toluene
Total PCBs
Tricnloroelhene
1 ,2.4-Trichkxooenzene
1 .2-Dehlorobenzene
2.4D
2.4-Dimtrotofuene
Barium
Beryllium
Hevachkxobenzene
Manganese
Melhylene Chloride
Phosphorous
Pyridme
Selenium
Tonaphene

CAS
Number

106467
86062

120832
(a)

10001 6
7440-36-0

7440382
71-432
56553
50328

205992
7440439

108-907

67663
53703

58899
743992-1
7440020

98953

87-865

127-184

108883
1336363

7901 6

12082 1

95501
94-75-7

121-14-2

7440-39 3

744041 7

1 18 74-1

7439965
75092

7723-140

110-86 1
7782492
8001-352

Inheletkm
Doee-Reiponie

Velue (mg/Vj-d.y)

2 29E-OI
NA
NA

NA

571E-05 (b)
NA

NA
1 70E 03

NA
NA
NA
NA

57IE-03
8 50E-05

NA
NA

NA
NA

5 70E 04

NA

1 14E 01

1 I4E 01
NA

NA

571E^>2
NA

NA
NA

1 43E44

571E06
NA

1 43E 05
860EOI

NA
NA
NA
NA

Inhetollon
Reference Concentration

(ms/h,-)

805E01
NA

NA

NA

NA

NA

NA

6 OOE 03

NA

NA

NA

NA

2 OOE 02

NA

NA

NA

NA

NA

2 OOE -03

NA

4 OOE 01

4 OOE 01
NA

NA

2 OOE 01
NA

NA

NA

5 OOE -04

2 OOE 05
NA

5 OOE 05
NA

NA

NA

NA

NA

Reference
(Lett Verified)

Type

IRIS (11/2000)
IRIS (1 1/2000)
IRIS (1 1/2000)

NA
NA

IRIS (11/2000)
IRIS (11/2000)
NCEA (7/2/96)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)

HEAST
NCEA 12/1/97
IRIS lit/2000)

NA
NA

IRIS (11/2000)
HEAST

IRIS (11/2000)
NCEA (c)

IRIS (11/2000)
IRIS (11/2000)

NA
HEAST

IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
HEAST (ALT)

IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)

HEAST
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)

EPA
Confidence

Level

MEDIUM
NA
NA
NA
NA
NA
NA

MEDIUM
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

MEDIUM
MEDIUM

NA
NA
NA
NA
NA
NA
NA

MEDIUM
NA

MEDIUM
NA
NA
NA
NA
NA

Uncertainty
Fee tor

too
NA
NA
NA

10000
NA
NA

1000
NA
NA
NA
NA

10000
NA
NA
NA

NA
NA

10000
NA
300
300
NA
NA
IOOO
NA
NA
NA
IOOO

10
NA

IOOO
NA
NA
NA
NA

NA

Modifying
Feclor

1
NA
NA
NA

1
NA

NA

NA

NA

NA

NA

NA

1

NA

NA

NA

NA

NA
1

NA

1

1
NA

NA

NA

NA

NA

NA

NA
1

NA

t

NA

NA

NA

NA

NA

Target Organ/
Critical Effect
•t LOAEL

ncreased Irver weight
NA
NA

NA

Hemalological effects
NA

NA

Hemalopotetic Effects
NA
NA

NA

NA

.rver and kidney effects
Nasal Ellects
NA
NA

NA

NA

Hematological eflecls and adrenal, renal, and heptatic lesions
NA
Hepaloloxcity and renal loxicily
Neurological effects
NA
NA
Liver Nonadverse weight changes
NA
NA
NA

Feloloxcity
Lung • Chronic Beryllium Disease
NA
Neurological effects
NA
NA

NA

NA

NA

Study
Animal

RAT

NA

NA

NA

HAT
NA

NA

MOUSE

NA

NA

NA

NA

RAT
NA
NA
NA

NA

NA

MOUSE/RAT

NA

MOUSE

HUMAN
NA

NA

RAT, RABBIT. DOG. MONKEY

NA

NA

NA

RAT

HUMAN

NA

HUMAN

NA

NA

NA

NA

NA

Study
Method

INHALATION

NA

NA

NA

INHALATION INTERMITTENT

NA

NA

INHALATION VAPOR
NA

NA

NA

NA

INHALATION INTERMITTENT
NA

NA

NA

NA

NA

INHALATION
NA

INHALATION

INHALATION OCCUPATIONAL
NA

NA

INHALATION

NA

NA

NA

INHALATION INIEHMITIENf

INHALATION OCCUPATIONAL

NA

INHALATION OCCUPATIONAL

NA

NA

NA

NA

NA

Notes
CAS • Chemical Abstracts Service
LOAEL - Lowest Observed Adverse Effects Level
RtC • Reference Concentration
NCEA • National Center for Environmental Assessment
IRIS • Integrated Risk Information Syslem, an on-line computer database ol lexicological mloimation (USEPA. 2000C)
HEAST • Health Effects Assessment Summary Tables, published annually by Ihe USEPA (1997h|
(a) The CAS numbers for 3-Melhylphenot and 4-Methylphenol are 106 44-5 and t08-39-4. respectively
(b) Due to structural similarities, value for 2 Nitroanilme used
(c) As reported in the USEPA Region 9 PRO Table (10/19991
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TABLET-12
DOSE-F
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent

1 ,4-Dichlorobenzene
2,4,6-Tnchlorophenol
2.4-Dichlorophenol
3/4-Methylpnenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)amhracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chlorotorm
Oibenzo(a,h)anthracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
Trichloroethene
1 ,2.4-Trichlorobenzene
1 .2-Dichiorobenzene
2.4-0
2.4-Dinitrotoluene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chlonde
Phosphorous
Pyndme
Selenium
Toxaphene

Notes:

CAS
Number

106-46-7
88-06-2
120-83-2

(a)
100-01-6

7440-36-0
7440-38-2
71-43-2

56-55-3
50-32-8

205-99-2
7440-43-9
108-90-7
67-66-3
53-70-3

58-89-9
7439-92-1
7440-02-0
98-95-3
87-86-5
127-18-4
108-88-3
1336-36-3
79-01-6
120-82-1
95-50-1
94-75-7
121-14-2
7440-39-3
7440-41-7

118-74-1

7439-96-5

75-09-2
7723-14-0
110-86-1

7782-49-2

8001-35-2

EPA
Carcinogen

Class

C
B2
NA

C
NA

NA

A

A

B2
B2
B2
B1
D
B2
B2

B2-C
B2
NA

D

B2
NA

D

B2
NA

D

D
NA

NA

NA

B1

B2
D
B2
NA

NA

D

B2

Oral
CSF

(mo/ko-dav)'1

240E-02
1.10E-02

NA

NA

NA

NA

1.50E+00
1.50E-02 (b)
7.30E-01 (c)
7.30E+00
7.30E-01 (c)

NA

NA

6.10E-03
7.30E+00 (f)
1.30E-fOO

NA

NA (.)

NA

1 .20E-01
5.20E-02

NA

2.00E-*00 (g)
1.10E-02

NA
NA

NA

NA

NA

NA

1 .60E+00
NA

7.50E-03
NA

NA

NA

1.10E+00

Oral CSF
Reference

(Last Verified)

HEAST (1997)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)

NA
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (1 1/2000)

HEAST
NA

IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)

NCEA (k)
IRIS (11/2000)
IRIS (11/2000)

NCEA (k)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)

Oral CSF
Study
Animal

MOUSE
RAT
NA

NA

NA

NA

HUMAN
HUMAN

NA

MOUSE
NA

NA

NA

RAT

NA

MOUSE
NA

NA

NA

MOUSE

NA

NA

RAT

MOUSE
NA

NA

NA

NA

NA

NA

RAT

NA

MOUSE
NA

NA

NA

MOUSE

Oral CSF
Study

Method

ORALGAVAGE
ORALDIET

NA

NA

NA

NA

ORAL:DRINKING WATER

INHALATION: OCCUPATIONAL
NA

ORALDIET
NA

NA

NA

ORALDRINKING WATER
NA

ORALDIET
NA

NA

NA

ORALDIET
NA

NA

ORALDIET

ORALGAVAGE
NA

NA

NA

NA

NA

NA

ORALDIET

NA

INHALATION AND DRINKING WATER
NA

NA

NA

ORAL:DIET

CAS • Chemical Abstracts Service.
CSF - Cancer Slope Factor
NCEA - National Center lor Environmental Assessment
IRIS - Integrated Risk Information System, an online computer database of lexicological information (USEPA. 2000c)
HEAST - Health Effects Assessment Summary Tables, published annually by the USEPA (1997b).
(a) The CAS numbers tor 3-Methylphenol and 4-Methylphenoi are 106-44-5 and 108-39-4. respectively.
(b) IRIS provides a range ol CSF for benzene of 1.5E-02 to 5.5E-02 kg'day/mg. IRIS states that each value within this range has equal

scientific plausibility.
(c) CSF based on mat for benzo(a)pyrene and applying a relative potency factor of 0.1 per USEPA Provisional Guidance for Quantitative Risk Assessment

of Polycyclic Aromatic Hydrocarbons (USEPA 1993d).
(d) CSF based on that for benzo(a)pyrene and applying a relative potency factor of 0.01 per USEPA Provisional Guidance for Quantitative Risk Assessment

of Polycyclic Aromatic Hydrocarbons (USEPA, 1993d)
(e) Cis-1 ,2-Dichloroethene has a carcinogen class of 0; trans-1 ,2-Dichloroetnene has not been classified; per IRIS.
(f) CSF based on that tor benzo<a)pyrene and applying a relative potency factor ol 1 .0 per USEPA Provisional Guidance for Quantitative Risk Assessment

of Polycyclic Aromatic Hydrocarbons (USEPA 1993d)
(g) This is the upperbound CSF tor high risk and persistence PCBs. USEPA provides a range of slope factor or IRIS, these will be discussed in the nsk

characterization
(h) Value provided by IRIS for continuous adult exposure. This value used in calculations as vinyl chlonde was not identified as a constituent of

potential concern in residential areas.
(i) • Information for nickel, soluble salts on IRIS.
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T-13
DOSE-RESPONSE INFORMATION FOR COMPOUNDS WITH POTENTIAL CARCINOGENIC EFFECTS BY THE INHALATION ROUTE OF EXPOSURE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
CAS

Number

EPA
Carcinogen

Class

Inhalation
CSF

(mg*g-<layr (I)

Unit
Risk Factor

(ug/m~

Inhalation CSF
Reference

(Last Verified)

Inhalation
CSF

Study Animal

Inhalation
CSF

Study Method

1,4-Dichlorobenzene
2,4,6-Tnchlorophenol
2.4-DiChlorophenol

3/4-Methyiphenol
4-Nitroaniline
Antimony

Arsenic
Benzene
Benzo(a)antnracene
Benzo(a)pyrene
Benzo(b)1luoranthene
Cadmium
ChloroOenzene
Chloroform
Dibenzo(a.h)antnracene
gamma-BHC
Lead
Nickel
Nitrobenzene
'entacnloropheno!

Tetrachloroethene
Toluene
Total PCBs
Tncnloroethene

,2.4-Tnchlorobenzene
1,2-Dichiorobenzene
2.4-D
2.4-Dinitrotoluene
3anum
Beryllium
Hexachlorobenzene
Manganese
Methyiene Chlonde
'nosprorous
'yridine

Selenium
oxaphene

106-46-7
88-06-2
120-83-2

(a)
100-01-6

7440-36-0
7440-38-2

71-43-2

56-55-3
50-32-8
205-99-2
7440-43-9
108-90-7
67-66-3
53-70-3
58-89-9

7439-92-1
7440-02-0
98-95-3
87-86-5
127-18-4
108-88-3

1336-36-3
79-01-6
120-82-1
95-50-1
94-75-7
121-14-2

7440-39-3
7440-41-7
118-74-1

7439-96-5
75-09-2

7723-14-0
110-86-1

7782-49-2
8001-35-2

C
B2
NA

C
NA

NA

A

A

B2

B2
B2
B1
D
B2
B2

B2-C
B2
NA

D

B2
NA

D

B2

NA

D

D
NA

NA

NA

61
B2
D
B2
NA

NA

D

82

2.20E-02
1.09E-02

NA
NA

NA
NA

1 50E+01

7.70E-03

310E-01
3.10E»00
310E-01
6.30E*00

NA
8.05E-02
3.10E+00

NA
NA

NA

NA

NA

2.00E-03
NA

2.00E+00
6.00E-03

NA

NA

NA

NA

NA

8.40E+00

1.61E»00
NA

1.65E-03
NA
NA

NA

1.12E*00

(C)

(8)

NA

3.10E-06
NA

NA

NA

NA

4.30E-03

2.20E-06
NA

NA

NA

1.80E-03
NA

2.30E-05
NA

NA

NA

NA

NA

NA

5.80E-07

NA

NA

NA

NA

NA

NA

NA

NA

2.40E-03
4.60E-04

NA

4.70E-07
NA

NA

NA

3.20E-04

NCEA (k;

IRIS (11/2000;
IRIS (11/2000;
IRIS (11/2000;

NA

NA

IRIS (11/2000
IRIS (11.7000
IRIS (11.7000:

NCEAl*
IRIS (11/2000,
IRIS (11/2000;
IRIS (11/2000
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11/2000)
IRIS (11-2000)
IRIS (11/2000)

NCEA (k)
IRIS (11/2000)
IRIS (11/2000)

NCEA(k)

IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)

IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)
IRIS (3/2001)

NA

RAT

MA

NA

NA

NA

HUMAN

HUMAN

NA

NA

NA

HUMAN

NA

MOUSE

NA

NA

NA

NA

NA

NA

NA

NA

RAT

NA

NA

NA

NA

NA

NA

HUMAN

RAT

NA

MOUSE

NA

NA

NA

MOUSE

NA

ORAL.DIE
NA

NA

NA

NA

INHALATION: OCCUPATIONAL

INHALATION: OCCUPATIONAL

NA

NA

NA

INHALATION OCCUPATIONAL

NA

ORALGAVAGE

NA

NA

NA

NA

NA

NA

NA

NA

ORALDIET

NA

NA

NA

NA

NA

NA

INHALATION: OCCUPATIONAL

ORAL:DIET

NA

INHALATION

NA

NA

NA

ORAL DIET

Notes:
CAS - Chemical Abstracts Service
CSF - Cancer Slope Factor
NCEA • National Center tor Environmental Assessment
RIS • Integrated Risk Information System, an online computer database ot lexicological intomation (USEPA. JOOOci

HEAST - Health Effects Assessment Summary Tables, published annually by the USEPA (1997b).
a) The CAS numbers for 3-Methylpnenol and 4-Methylphenol are 106-44-5 and 108-39-4. respectively.
b) IRIS provides a range of inhalation unit risk factors for benzene of 2.2E-06 to 7.86-06 m'/ug. These are equivalent to an CSF range of 7.7 E-03 to

2.7E-02 kg'day/mg. IRIS states that each value within this range has equal scientific plausibility
c) CSF based on that lor benzo(a)pyrene and applying a relative potency factor of 0.1 per USEPA Provisional Guidance for Quantitative Risk Assessment

of Poiycyclic Aromatic Hydrocarbons (USEPA, 1993d).
d) CSF based on that for benzo(a)pyrene and applying a relative potency factor of 0.01 per USEPA Provisional Guidance for Quantitative Risk Assessment

of Poiycyclic Aromatic Hydrocarbons (USEPA, 1993d).

e) Cis-1.2-Dichloroethene has a carcinogen class of D; trans-1,2-Dichloroethene has not been classified: per IRIS
f) CSF based on that for benzo(a)pyrene and applying a relative potency factor 01 1.0 per USEPA Provisional Guidance for Quantitative Risk Assessment

of Poiycyclic Aromatic Hydrocarbons (USEPA, 1993d).
g) This is the upperbound CSF for high risk and persistence PCBs. USEPA provides a range of slope factor or IRIS: these will be discussed in the nsk

charactenzation.
h) Value provided by IRIS tor continuous adult exposure. This value used in calculations as vinyl chloride was not identified as a constituent o<

potential concern in residential areas.
i) Inhalation CSF calculated from the unit nsk factor, where available, assuring a 70 kg adult breathes 20 m3 of air oer day.
) - Information for nickel, soluble salts, on IRIS.

k) As reported in the USEPA Region 9 PRO Table (10/1999)___________________________________________________
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TABLET-14
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CONSTRUCTION WORKER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Parameter

Parameters Used in the Subsurface Soil Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (m'O/hour)
Body Weight (kg)

Parameters Used in the Subsurface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cnV^)
Soil on Skin (mg/cnV^)
Body Weight (kg)

Parameters Used in the Groundwater Pathway
Exposure Time (hr/event)
Exposure Frequency (days/year)
Exposure Duration (yr)
Water Ingestion Rate (I/event)
Skin Contacting Medium (cnv^)
Body Weight (kg)

Parameters Used in the Groundwater Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (nv^/hour)
Body Weight (kg)

RME Future
Construction/Utility

Worker

8
40
1

2.5
70

40
1

100
3339
019
70

1
10
1

0.005
3339
70

8
40
1

2.5
70

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - USEPA, 1997a. Exposure Factors Handbook. 50th percentile time spent at work, males and females,
b) - Exposure frequency is equivalent to 5 days per week lor 2 months
c) • Exposure frequency is equivalent to five days per week for one month.
d) - Construction activities are assumed to occur over a 1 year period.

(a)
(b)
(d)
(e)
(g)

(b)
(d)
(g)
(i)
0)
(g)

(k)
(k)
(d)
(I)
(')
(g)

(a)
(b)
(d)
(e)
(g)

MLE Future
Construction/Utility

Worker

8
20
1

1.5
70

20
1

64
3339
0.19
70

1
5
1

0.005
3339
70

8
20
1

1.5
70

all ages. Table 15-68.

(a)
(c)
(d)
C)
(9)

(c)
(d)
(h)
(i)
(i)
(g)

(k)
(*)
(d)
(I)
(0
(g)

(a)
(c)
(d)
C)
(9)

e) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate is the value for heavy activity tor an outdoor worker listed in Table 5-23.
f) - USEPA. 1 997a. Exposure Factors Handbook. Inhalation rate is the value for moderate activity for an outdoor worker listed in Table 5-23
g) • USEPA. 1991 b. Standard Default Exposure Factors.
(h) - ENSR-derived value; described bnefly in the text.
(i) - USEPA, 1997a. Exposure Factors Handbook. Represents 50th percentile values for males and females based on hands, forearms, and
(j) - USEPA, 1997a. Exposure Factors Handbook. See Table 5-10 for calculation.
k) - Assumed that contact with water occurs only for a fraction of the total exposure duration and time.

face.

I) - USEPA, 1 989a. Risk Assessment Guidance tor Superfund, Volume I. Value is one-tenth of that assumed to occur during a swimming event.
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TABLE T-15
ABSORPTION ADJUSTMENT FACTORS (AAFs) FOR CHRONIC EXPOSURE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent

1,4-Dichlorobenzene
2,4,6-Trichlorophenol

2.4-Dichlorophenol
3/4-Melhylphenol
4-Nilroaniline
Antimony

Arsenic

Benzene
Benzo(a)anlhracene
5enzo(a)pyrene
Bonzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a.h)anlhracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Denlachlorophenol

Telrachtoroothene

Toluene
Total RGBs
Trichloroelhene
1 ,2.4-Trichiorobenzene
1,2-Oichlorobenzene
2.4-D

?.4-Oinitrolotuflno

Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Pyndine
Selenium
Toxaphene

Exposure Route (Medium)
Oral (Water)
Care. Noncarc.

1 1
1 NA

NA 1

NA 1

NA NA
NA 1

1 1

1 1

1 NA

1 NA

1 NA

NA 1

NA 1

1 1

1 NA

t 1

NA NA
NA t

NA 1
1 1

1 1

NA 1

1 1

1 1

NA 1

NA 1

NA 1

NA 1

NA 1

NA 1

1 1

NA 1

1 1

NA 1

NA 1

NA 1

t NA

Oral (Soil)
Care. Noncarc.

1 1
1 NA

NA 1

NA 1

NA NA
NA 1

03 03

1 1

029 NA
029 NA
029 NA

NA 1

NA 1

1 ' 1

029 NA
1 1

NA NA

NA 1

NA 1

1 1
1 1

NA t

083 083

1 1

NA 1

NA 1

NA 1

NA 1

NA 1

NA 1

083 083

NA 1

1 1

NA 1

NA 1

NA 1

1 NA

Dermal (Water)
Care. Noncarc.

1 1
1 NA

NA 1

NA 1

NA NA
NA 6.7

t 1

213 213

1 NA

1 NA

1 NA

NA 40

NA 1

1 t

1 NA

t 1

NA NA

NA 77

NA 1
1 1

1 1

NA 1

1 1 1 1

1 1

NA 1

NA 1

NA 1

NA 1

NA 1

NA 100

11 11

NA 10

16 1.6
NA 1

NA 1

NA 1

1 NA

Dermal (Soil)
C*rc. Noncarc.

001 001
001 NA

NA 001

NA 001

NA NA

NA 0 007

0001 0001

002 002

002 NA

002 NA

002 NA

NA 004

NA 0.01

0.01 O.Ot

002 NA
O.Ot 0.01
NA NA
NA 0.08

NA 001

001 001

001 001

NA 001

004 004

001 001

NA 001

NA 001

NA 001

NA 001

NA 0.001

NA 0 1

0 04 0 04

NA 001

0016 0016

NA 0001

NA 001

NA 0001

001 NA

Inhalation
Care. Noncarc.

1 1
1 NA
1 1

NA NA

NA 1

NA NA

1 NA
1 1

1 NA

1 NA

1 NA

1 NA

NA 1

0.66 1

t NA

NA NA

NA NA

NA NA

NA t

NA NA

1 1

NA 1

1 NA

1 NA

NA 1

NA NA

NA NA

NA NA

NA 1

1 1

1 1 NA

NA 1

1 1

NA NA

NA NA

NA NA

1 NA

Notes:
All Absorption Adjustment Factors were derived by ENSR
Care • The value derived is for assessing the compound's carcinogenic potential
Noncarc • The value derived is lor assessing the compound's noncarcinogenic potential.
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TABLET-16
DERMAL PERMEABILITY CONSTANTS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
Dermal Permeability
Constant (cm/hr) (a)

1,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
3/4-Methylphenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
Trichloroethene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
2,4-D
2,4-Dinitrotoluene
Barium
Beryllium
Hexachlorobenzene
Manganese
vlethylene Chloride
hosphorous

Pyridine
Selenium
Toxaphene

6.20E-02
5.00E-02
2.30E-02
1 .OOE-02
2.66E-03
1.60E-04
1.60E-04
2.10E-02
8.10E-01
1.20E+00
1.20E+00
1.00E-03
4.10E-02
8.90E-03
2.70E+00
1.40E-02
4.00E-06
5.45E-05
6.96E-03
6.50E-01
4.80E-02
4.50E-02
7.10E-01
1.60E-02
1.00E-01
6.10E-02
8.45E-03
3.80E-03
1.60E-04
1.60E-04
2.10E-01
1.60E-04
4.50E-03
1.60E-04
1.82E-03
1.60E-04
1.50E-02

(b)
(k)
(d)
(d)

(9)
(h)
(k)

(k)

(d)
(d)

(d)

(d)
(k)
(d)

Notes:
» All values are from USEPA, 1992b, Dermal Exposure Assessment: Principles and Applications,

Table 5-7, unless otherwise noted,
'b) Average value of 3-Methylphenol and 4-methylphenol
d) Value for water (USEPA, 1992b, Table 5-7)
e) Value for cadmium chloride (USEPA, 1992b, Table 5-3)
g) Value for lead acetate (USEPA, 1992b, Table 5-3)
h) Average of values for nickel chloride and nickel sulfate (USEPA, 1992b, Table 5-3)
i) Value for PCB hexachlorobiphenyl (USEPA, 1992b, Table 5-7)
k) Calculated in Table 5-43 using logKow, molecular weight, and equation 5.8 from USEPA, 1992b.
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TABLET-17
DERMAL PERMEABILITY CONSTANTS - CALCULATED VALUES (c)
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

4-Nitroaniline
Nitrobenzene
2,4-D
Pyridine

Molecular Weight
(grams/mol) (a)

138.13
123.11
221.04

79.1

Log Kow (a)

1.39
1.85
2.81
0.65

Log PC

-2.575693
-2.157471
-2.073244
-2.74101

Dermal Permeability Constant
(cm/hr) (b)

2.66E-03
6.96E-03
8.45E-03
1 .82E-03

Notes:
Kow - Octanol-Water Partition Coefficient.
PC - Permeability Constant,
(a) Handbook of RCRA Groundwater Monitoring Constituents. Physical and Chemical Properties. USEPA. September 1992d.
(b) USEPA. 1992b Dermal Exposure Equation 5.8: Log Kp = -2.72 + 0.71 log Kow - 0.0061 MW
(c) - Values not presented in USEPA 1992d.
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TABLET-18
EXPOSURE POINT CONCENTRATIONS (RME) - SITE SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

CAS
Number
106-46-7
88-06-2
120-83-2
100-01-6

7440-36-0
7440-38-2
71-43-2
56-55-3
50-32-8

205-99-2
7440-43-9
108-90-7
67-66-3
53-70-3

7439-92-1
7440-02-0

87-86-5
127-18-4
108-88-3

1336-36-3
120-82-1
95-50-1

7440-39-3
7440-41-7
118-74-1

7439-96-5
75-09-2

7723-14-0
7782-49-2
8001-35-2

Construction Scenario EPCs
Site (mg/kg)

G
-

H
3.06E+04

1
1 .84E+03

L
-

6.13E+02 -- ~
7.42E+02 : -- : --
1 .83E+03 ; -- ;

! - 6.66E+03 .
-- -- , 1.72E+02

4.53E+01 6.13E+01 2.41 E+01 5.70E+00
3.78E+02
2.72E+02
2.11E+02
2.94E+02

5.38E+02 : 4.52E+02
1.16E+01

3.17E+01
-

1.51E+04

I
--
--

1 .27E+02

-
--

5.30E+00
2.03E+01

..
2.06E+03

-
4.77E+03
3.30E+01 ———— !
1.18E+02
4.43E+03

--
-

4.18E+04
-

4.06E+01
--
--

8.98E+02

7.65E+01
1 .80E+04
7.58E+03
1 .94E+04

7.79E+01
3.43E+02
8.26E+03
3.24E+02

4.00E+02
5.00E+02

-
-

..
1.53E+03 :

~
3.65E+04

1 .27E-t-03
"

4.80E+00
-

5.56E+01 -- i

1.32E+03 !
4.93E+02 i

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
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ENSR International
TABLET-19
EXPOSURE POINT CONCENTRATIONS (RME) - SITE SOILS - OUTDOOR EXCAVATION AIR
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Vlethylene Chloride
Phosphorous
Selenium
Toxaphene

CAS
Number
106-46-7
88-06-2
120-83-2
100-01-6

7440-36-0
7440-38-2
71-43-2
56-55-3
50-32-8

205-99-2
7440-43-9
108-90-7
67-66-3
53-70-3

7439-92-1
7440-02-0
87-86-5
127-18-4
108-88-3

1336-36-3
120-82-1
95-50-1

7440-39-3
7440-41-7
118-74-1

7439-96-5
75-09-2

7723-14-0
7782-49-2
8001-35-2

Construction Scenario EPCs for Air
Site (mg/m3) (a)

G H I L
i 1.84E-03 1.10E-04
! 3.68E-05

4.45E-05 : - - • - -
1.10E-04 i

4.00E-04
1.03E-05

2.72E-06 3.68E-06 1.45E-06 3.42E-07
i 2.27E-05
! 1.63E-05
1 1.27E-05

1.76E-05
3.23E-05 2.71E-05 7.61 E-06 3.18E-07
6.98E-07 -- -- 1.22E-06

1.90E-06
1.24E-04

• 9.06E-04
2.86E-04
1.98E-06
7.06E-06 i 4.59E-06 4.67E-06 2.40E-05
2.66E-04 1.08E-03 2.06E-05 3.00E-05

4.55E-04 4.95E-04
1.16E-03 i 1.94E-05 ;

2.51 E-03
9.18E-05

2.44E-06 - 7.62E-05 2.88E-07
2.19E-03
3.34E-06

5.39E-05
7.92E-05
2.96E-05

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
a) - Excavation air concentrations are the soil concentration (mg/kg) multiplied by the PM10

(Particulate Matter of 10 microns in diameter) dust concentration (0.06 mg/m3)
(MADEP, 1995) multiplied by a unit correction factor (1E-6 kg/mg).
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TABLE T-20
EXPOSURE POINT CONCENTRATIONS (RME) - GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent
1 ,4-Dichlorobenzene
2,4.6-Trichlorophenol
3/4-Methylphenol
Arsenic
Benzene
Cadmium
Chlorobenzene
Chloroform
gamma-BHC
Lead
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Trichloroethene
2,4-D
2,4-Dinitrotoluene
Barium
Hexachlorobenzene
Pyridine

CAS
Number
106-46-7
88-06-2

(a)
7440-38-2

71-43-2
7440-43-9
108-90-7
67-66-3
58-89-9

7439-92-1
98-95-3
87-86-5
127-18-4
79-01-6
94-75-7
121-14-2

7440-39-3
Tl 8-74-1
110-86-1

Groundwater EPCs (mg/L) (a)
SiteG
-

4.95E+00
-
--

6.00E-01
1.20E-01
2.70E+00

-
4.20E-03
6.09E+00
7.35E-02
1.iOE+00
1.30E-01
7.90E-02
5.00E+01

5.30E+00

SiteH
1.60E+00
5.10E-02
4.80E-01
4.50E-01
2.50E+00
2.20E+01
2.70E+00

-
-

8.19E+00
-

4.50E-01
3.30E-02

-
4.20E-01

T80E-7)2

Site!
1 .30E+00

-
-
-

5.10E-01
7.85E-01
8.90E+00
2.90E+00

--
2.61E+00
1.30E-02
3.80E+00
2.90E-01

-
-

3.80E-02
5.85E+01

-

SiteL
8.70E-01

--
-

7.90E-01

2.70E-01
-
-
-
-
--

1.50E-01
7.20E-02

--
--
-

-- -•-- - - - - - --

3.90E-01
Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure.
TCLP - Toxicity Characteristic Leaching Procedure,
(a) - Leachate concentrations, as defined by the TCLP results for waste samples at each site,

are evaluated as groundwater.
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TABLE T-21
EXPOSURE POINT CONCENTRATIONS (RME)
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

EXCAVATION AIR, VOLATILIZATION FROM EXPOSED GROUNDWATER

ENSR International

Site
Constituent Location
Benzene
Chlorobenzene
Chloroform
Tetrachloroethene
Trichloroethene

CAS
Number
71-43-2
108-90-7
67-66-3
127-18-4
79-01-6

Site Excavation Air EPCs (mg/m3) (a)
SiteG

1.62E-02
6.74E-02

-
3.13E-03
1 .03E-02

SiteH
6.77E-02
6.74E-02

--
7.95E-04

-

Sitel
1 .38E-02
2.22E-01
7.95E-02
6.99E-03

-

SiteL
--
--
--

1.74E-03
--

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
RME - Reasonable Maximum Exposure,
(a) Excavation air concentration (mg/m3) = groundwater concentration (mg/l) * groundwater-to-air attenuation factor (l/m3) calculated in Appendix L.
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ENSR International

TABLE T-22
EXPOSURE POINT CONCENTRATIONS (MLE) - SITE SOILS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

CAS
Number
106-46-7
88-06-2
120-83-2
100-01-6

7440-36-0
7440-38-2
71-43-2
56-55-3
50-32-8

205-99-2
7440-43-9
108-90-7
67-66-3
53-70-3

7439-92-1
7440-02-0
87-86-5
127-18-4
108-88-3
1336-36-3
120-82-1
95-50-1

7440-39-3
7440-41-7
118-74-1

7439-96-5
75-09-2

7723-14-0
7782-49-2
8001-35-2

Construction Scenario EPCs
Site (mg/kg)

G i H
6.32E+03

j_ 1 L
2.55E+02

: 3.07E+02 • -- .
1.50E+02:
1 .83E+03 ; -- : -

I 2.23E+03 '
- - • - - : - 5.36E+01

1.53E+01 1.52E+01
; 1.26E+02
! 1.36E+02
7.10E+01
1.88E+02

1.08E-t-02 9.76E+01
1.16E+01 |

3.17E+01

3.81 E+00 2.01 E+00
I

-
--
..

3.47E+01 1.25E-I-00
6.80E+00

..
2.06E+03

1 .77E+03
1 .32E+03 l

..

..
1.88E+01 ; -- --
4.85E-I-01 ! 2.28E+01
9.08E+02 2.73E+03

1 .33E+03
i 6.48E+03

5.00E+03
I

3.43E+01 |

1.13E+01 ; 6.65E+01
1.81E+02 2.58E+02
1 .40E+03
8.29E-I-01

i
1 .53E+03
2.58E+02 4.80E+00

3.86E+03
6.34E+00

5.37E+02
1.32E+03
4.93E+02

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
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ENSR International
TABLE T-23
EXPOSURE POINT CONCENTRATIONS (MLE) - SITE SOILS - OUTDOOR EXCAVATION AIR
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

CAS
Number
106-46-7
88-06-2
120-83-2
100-01-6

7440-36-0
7440-38-2
71-43-2
56-55-3
50-32-8

205-99-2
7440-43-9
108-90-7
67-66-3
53-70-3

7439-92-1
7440-02-0
87-86-5
127-18-4
108-88-3
1336-36-3
120-82-1
95-50-1

7440-39-3
7440-41 -7
118-74-1

7439-96-5
75-09-2

7723-14-0
7782-49-2
8001-35-2

Construction Scenario EPCs for Air
Site (mg/m3) (a)

G
-

H
3.79E-04

1 L
1.53E-05

1.84E-05
9.01 E-06
1.10E-04

1.34E-04
-- -- ; -- 3.22E-06

9.21 E-07 9.13E-07
7.58E-06

2.28E-07 1.20E-07
--

8.18E-06
4.26E-06
1.13E-05

6.51 E-06
6.98E-07

5.86E-06
--

2.08E-06 7.49E-08
4.08E-07

1.90E-06
I 1.24E-04

1.06E-04 ;
7.91 E-05 -- --
1.13E-06
2.91 E-06
5.45E-05

-
-

1.37E-06
1 .64E-04
7.99E-05
3.89E-04

6.76E-07 3.99E-06
1.08E-05 1.55E-05
8.39E-05
4.97E-06

3.00E-04
I -- 9.18E-05

2.06E-06
-
--

3.22E-05
--
-

1.55E-05 2.88E-07
2.32E-04
3.80E-07

..

; 7.92E-05
2.96E-05

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure,
[a) - Excavation air concentrations are the soil concentration (mg/kg) multiplied by the PM10

(Paniculate Matter of 10 microns in diameter) dust concentration (0.06 mg/m3)
(MADEP, 1995) multiplied by a unit correction factor (1E-6 kg/mg).
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TABLE T-24
EXPOSURE POINT CONCENTRATIONS (MLE) - GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent
1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
3/4-Methylphenol
Arsenic
Benzene
Cadmium
Chlorobenzene
Chloroform
gamma-BHC
Lead
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Trichloroethene
2,4-D
2,4-Dinitrotoluene
Barium
Hexachlorobenzene
Pyridine

CAS
Number
106-46-7
88-06-2

(a)
7440-38-2

71-43-2
7440-43-9
108-90-7
67-66-3
58-89-9

7439-92-1
98-95-3
87-86-5
127-18-4
79-01-6
94-75-7
121-14-2

7440-39-3
118-74-1
110-86-1

Groundwater EPCs (mg/L) (a)
SiteG

~
1.27E+00

-
-

2.04E-01
6.75E-02
8.24E-01

-
2.00E-03
6.09E+00
3.96E-02
4.63E-01
4.39E-02
2.45E-02
1.32E+01

~
2.94E+00

-
-

SiteH
3.55E-01
3.02E-02
1.12E-01
1.70E-01
5.23E-01
4.52E+00
8.46E-01

--

8.19E+00
-

1.74E-01
1.65E-02

9.29E-02
-
-

1 .80E-02

Site!
5.99E-01

-
--
-

1.82E-01
2.64E-01
2.62E+00
7.33E-01

--
2.61 E+00
1 .30E-02
1 .29E+00
8.00E-02

--

"2.83E-02
1.50E+01

--
-

SiteL
2.53E-01

-
-

2.73E-01

1 .60E-01
-
-

- - - : ;-
1.31E-01
3.48E-02

-
--
-

;;
1.69E-01

Notes:
-- - Not a COPC in this area/medium.
GAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure.
TCLP • Toxicity Characteristic Leaching Procedure,
(a) - Leachate concentrations, as defined by the TCLP results for waste samples at each site,

are evaluated as groundwater.
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TABLE T-25
EXPOSURE POINT CONCENTRATIONS (MLE) - EXCAVATION AIR, VOLATILIZATION FROM EXPOSED GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Site
Constituent Location
Benzene
Chlorobenzene
Chloroform
Tetrachloroethene
Trichloroethene

CAS
Number
71-43-2
108-90-7
67-66-3
127-18-4
79-01-6

Site Excavation Air EPCs (mg/m3) (a)
SiteG

5.52E-03
2.06E-02

1.06E-03
3.21 E-03

SiteH
1.42E-02
2.11E-02

3.98E-04
-

Site!
4.93E-03
6.53E-02
2.01 E-02
1 .93E-03

-

SiteL

._ .._-._. " . .

8.39E-04
--

Notes:
-- - Not a COPC in this area/medium.
CAS - Chemical Abstracts Service.
COPC - Constituent of Potential Concern.
EPC - Exposure Point Concentration.
MLE - Most Likely Exposure,
(a) Excavation air concentration (mg/m3) = groundwater concentration (mg/l) * groundwater-to-air attenuation factor (l/m3) calculated in Appendix L.
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TABLE T-26
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - RME
SAUGET AREA 1 • EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR Internationa
Page 1 of 4

Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
3/4-Methylphenol
4-Nitroamline
Antimony
Arsenic
Benzene
Benzo(a|anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a.h)anthracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachtorophenol
Tetrachloroethene
Toluene
Total PCBs
Trichloroethene
1 .2.4-Trichlorobenzene
1 .2-Dichlorobenzene
2.4-D
2.4-Dinitrotoluene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Pyndine
Selenium
Toxaphene
Total Risk

SiteG
Subsurface Soil

Ing/Derm.

NC
NC
NC

NC
NC
NC
NC

1.71E-09
NC
NC
NC
NC
NC

1.69E-10
NC
NC
NC
NC
NC

1 .36E-06
4.08E-09

NC
2.15E-05

NC
NC
NC
NC
NC
NC
NC

1.58E-07
NC
NC
NC
NC
NC
NC

2.30E-05

Inhalation

NC
NC
NC
NC
NC
NC
NC

9.37E-12
NC
NC
NC
NC
NC

1.66E-11
NC
NC
NC
NC
NC
NC

1.77E-12
NC

2.38E-07
NC
NC
NC
NC

NC
NC

NC
1.93E-09

NC
NC
NC
NC
NC
NC

2 40E-07

Ground water
Ing/Derm.

NC
523E-08

NC
NC
NC
NC
NC

7.77E-09
NC
NC
NC
NC
NC
NC
NC

1 .58E-09
NC
NC
NC

1.61E-06
6.25E-09

NC
NC

2.84E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.67E-06

Inhalation

NC
NC
NC
NC
NC
NC
NC

560E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

280E-09
NC
NC

277E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

865E-08

Total
Risk

NC
5.23E-08

NC
NC
NC
NC
NC

6.55E-08
NC
NC
NC
NC
NC

1.85E-10
NC

1 58E-09
NC
NC
NC

2.97E-06
1.31E-08

NC
2.17E-05
2.80E-08

NC
NC
NC
NC
NC
NC

1.60E-07
NC
NC
NC
NC
NC
NC

250E-05

SiteH
Subsurface Soil

Ing/Derm.

1 75E-06
1 .60E-08

NC
NC
NC
NC
NC

2.32E-09
2.57E-07
1 .85E-06
1 .44E-07

NC
NC
NC

2.16E-07
NC
NC
NC
NC
NC
NC
NC

873E-05
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 03E-09
NC
NC
NC
NC

9 15E-05

Inhalation

1.81E-08
1 78E-10

NC
NC
NC
NC
NC

1.27E-11
3 14E-09
226E-08
1 .76E-09
4.97E-08

NC
NC

2.64E-09
NC
NC
NC
NC
NC
NC
NC

966E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.45E-12
NC
NC
NC
NC

1 06E-06

Groundwater
Ing/Derm.

4.55E-08
5.39E-10

NC
NC
NC
NC

2-09E-08
3.24E-08

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.57E-07
1 .59E-09

NC
NC
NC
NC
NC
NC
NC
NC

NC
1.25E-07

NC
NC
NC
NC
NC
NC

8 83E-07

Inhalation

NC
NC
NC
NC
NC
NC
NC

2.33E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

7 12E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

234E-07

Total
Risk

1.81E-06
1 68E-08

NC
NC

NC
NC

2.09E-08
2.68E-07
2 60E-07

1 87E-06
1 46E-07
4 97E-08

NC
NC

2 18E-07
NC
NC
NC
NC

6 57E-07

2 30E-09
NC

8.82E-05
NC
NC
NC
NC
NC
NC

NC
1 25E-07

NC
1 .03E-09

NC
NC
NC
NC

937E-05

Notes:
ing/derm - Ingestion/Dermal.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium
RME - Reasonable Maximum Exposure
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TABLE T-26
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER • RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR inte-national
=age 2 oi 4

Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
3/4-Methyl phenol
4-Nitroanillne
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chlorotorm
Dibenzo(a,h)anthracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
Trichloroethene
1 ,2,4-Trichlorobenzene
1 .2-Dichlorobenzene
2,4-D
2,4-Dinitrotoluene
Barium
beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Pyridine
Selenium
Toxaphene
Total Risk

Sit* 1 || Site L
Subsurface Soil

Ing/Derm. Inhalation

1 .05E-07
NC
NC
NC
NC
NC
NC

9.12E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 .66E-06
NC
NC
NC
NC
NC
NC
NC

4.93E-06
NC
NC
NC
NC
NC

1 .29E-06

1.08E-09
NC
NC
NC
NC
NC
NC

4.99E-12
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 84E-08
NC
NC
NC
NC
NC
NC

345E-07
604E-08

NC
NC
NC
NC
NC

1 48E-08

7.98E-06 440E-07

Groundwater
Ing/Derm.

3.70E-08
NC
NC
NC
NC
NC
NC

6.60E-09
NC
NC
NC
NC
NC

3.43E-09
NC
NC
NC
NC
NC

5.55E-06
1.39E-08

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

5.61 E-06

Inhalation

NC
NC
NC
NC
NC
NC
NC

4.76E-08
NC
NC
NC
NC
NC

1 89 E-06
NC
NC
NC
NC
NC
NC

6.25E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total II Subsurface Soil
Risk || Ing/Derm. | Inhalation

1.43E-07
NC
NC
NC

NC
NC

NC
551E-08

NC
NC
NC
NC
NC

1.89E-06
NC
NC
NC
NC
NC

5.55E-06
2.02E-08

NC

1 68E-06
NC
NC

NC
NC
NC
NC

345E-07
4 99E-06

NC

NC
NC
NC

NC
1.30E-06

NC
NC
NC
NC
NC
NC

1 77E-07
2 15E-10

NC
NC
NC

NC
NC

2.94E-10
NC
NC
NC
NC
NC
NC
NC
NC

2.42E-06
NC
NC
NC
NC
NC
NC
NC

1.86E-08
NC
NC
NC
NC
NC
NC

NC

NC
NC
NC
NC
NC

6 92E-08
1 18E-12

NC
NC
NC
NC
NC

289E-11
NC
NC
NC
NC
NC
NC
NC
NC

2 68E-08
NC
NC
NC

NC

NC

NC

NC
2.28E-10

NC
NC
NC
NC
NC
NC

Groundwater
Ing/Derm. | Inhalation

248E-08
NC
NC
NC
NC
NC

367E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2 19E-07
3 46E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

NC

NC
NC

NC

NC
NC

NC

NC
NC
NC
NC
NC
NC

NC

NC

NC
NC
NC
NC
NC

1 55E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
Risk

2 48E-08
NC

NC
NC
NC
NC

2 83E-07
2 17E-10

NC

NC
NC
NC

NC

3.23E-10
NC
NC
NC
NC
NC

2 19E-07
501E-09

NC
2 45 E-06

NC

NC
NC

NC

NC
NC
NC

1 .88E-08
NC
NC
NC
NC
NC
NC

1.94E-06 1 60E-OS|| 262E-06 9.63E-08 2.84E-07 | 1.5SE-09 |3 OOE-06

Notes:
ing/derm - Ingestion/Dermal
NC - Not Calculated, no dose-response value
or not a constituent ol potential concern in this
area/medium.
RME - Reasonable Maximum Exposure.
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TABLET-27
TOTAL POTENTIAL NONCARCINOGENIC RISK
CONSTRUCTION WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSH li
Page 3 of -

Constituent

1 ,4-Dichlorobenzene
2.4,6-Tnchlorophenol
2,4-Dichlorophenol
3/4-Methylphenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachtorophenol
Tetrachtoroethene
Toluene
Total PCBs
Trichtoroethene
1 ,2.4-Trichlorobenzene
1 ,2-Dichlorobenzene
2.4-D
2.4-Dinitrotoluene
Barium
3eryllium
Hexachlorooenzene
Manganese
Methylene Chloride
Phosphorous
Pyridine
Selenium
Toxapnene
Total HI

Site G _ |[ Site H
Subsurface Soil

Ing/Derm. | Inhalation

NC
NC
NC
NC
NC
NC
NC

2.67E-03
NC
NC
NC
NC

4.48E-03
1 .94E-04

NC
NC
NC
NC
NC

2.65E-02
5.49E-04
9.79E-05
3.76E+01

NC
NC
NC
NC
NC

9.40E-02
NC

8.62E-03
NC
NC

7.07E*00
NC
NC
NC

448E+01

NC
NC
NC
NC
NC
NC
NC

5.01 E-05
NC
NC
NC
NC

1.77E-04
2.54E-04

NC
NC
NC
NC
NC
NC

5.43E-07
1.94E-06

NC
NC
NC
NC
NC '
NC

549E-01
NC
NC
NC
NC
NC
NC
NC
NC

5.50E-01

Groundwater
Ing/Derm. | Inhalation

NC
NC
NC
NC
NC
NC
NC

1.21E-02
NC
NC
NC

1.30E-02
7.50E-03

NC
NC

2.84E-04
NC
NC

1.62E-03
3.12E-02
8.41 E-04

NC
NC

3.01 E-04
NC
NC

6.50E-02
NC

1.64E-04
NC
NC
NC
NC
NC
NC
NC
NC

1 32E-01

NC
NC
NC
NC
NC
NC
NC

2.99E-01
NC
NC
NC
NC

3.70E-01
NC
NC
NC
NC
NC
NC
NC

8.61E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.70E-01

Total II Subsurface Soil
HQ || Ing/Derm. Inhalation

NC
NC
NC
NC
NC
NC
NC

3.14E-01
NC
NC
NC

1 .30E-02
382E-01
4.48E-04

NC
2.84E-04

NC
NC

1 .62E-03
5.77E-02
2.25E-03
9.99E-05
3 76E*01
3.01 E-04

NC
NC

6.50E-02
NC

643E-01
NC

8.62E-03
NC
NC

707E-OC
NC
NC
NC

4.61 E+01

1.70E-01
NC

4.12E-02
NC
NC
NC
NC

360E-03
NC
NC
NC

1 15E-01
376E-03

NC
NC
NC
NC

1.78E-01
NC
NC
NC

636E-05
1 .53E+02

NC
1 26E-01
358E-02

NC
NC
NC
NC
NC

1 30E-01
1 60E-04

NC
NC
NC
NC

1.54E+02

2.51 E-04
NC
NC
NC

6.03E-02
NC
NC

677E-05
NC
NC
NC
NC

1 49E-04
NC
NC
NC
NC
NC
NC
NC
NC

1 .26E-06
NC
NC

2.49E-04
NC
NC
NC
NC
NC
NC

4.81E+00
1.21E-07

NC
NC
NC
NC

487E+00

Groundwater
Ing/Derm. | Inhalation

4.43E-03
NC
NC

1 44E-04
NC
NC

3.25E-03
5.03E-02

NC
NC
NC

2 39E»00
750E-03

NC
NC
NC
NC
NC
NC

1 28E-02
2 13E-04

NC
NC
NC
NC
NC

5.46E-04
NC
NC
NC

684E-03
NC
NC
NC
NC
NC
NC

2 47E+OC

NC
NC
NC
NC
NC
NC
NC

^ 25E-.00
NC
NC
NC
NC

370E-01
NC
NC
NC
NC
NC
NC
NC

2 18E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 62E+00

Total
HQ

1.75E-01
NC

4.12E-02
1.44E-04
6.03E-02

NC
3.25E-03
1 30E+00

NC
NC
NC

2.50E*00
381E-01

NC
NC
NC
NC

1 78E-01
NC

1.28E-02
4.32E-04

6.49E-05
1.53E+02

NC
1 26E-01
3 58E-02
546E-04

NC
NC
NC

684E-03
494E+00
1 60E-04

NC
NC
NC
NC

1 62E+02

Notes:
ing/derm - Ingestion/Dermal.
HI - Hazard Index.
HO - Hazard Quotient.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
RME - Reasonable Maximum Exposure
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TABLE T-27
TOTAL POTENTIAL NONCARCINOGENIC Rl!
CONSTRUCTION WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR inie-naticra:
Page 4 ot 4

Constituent

1 ,4-Dichlorobenzene
2.4.6-Tnchlorophenol
2,4-Dichlorophenoi
3/4-Methylphenol
4-Nitroanilme
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)ftuoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a.h)anthracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachlorophenol
Tetractiloroethene
Toluene
Total PCBs
Trichloroethene
1 .2,4-Tnchlorobenzene
1 .2-Dichlorobenzene
2.4-D
2,4-Dinitrotoluene
3arium
3eryllium
Hexachlorobenzene
Manganese
Methytene Chloride
3hosphorous
Pyridme
Selenium
Toxaphene
Total Hi

Sitel
Subsurface Soil

Ing/Derm. | Inhalation

1.02E-02
NC
NC
NC
NC

2.72E+00
NC

1.42E-03
NC
NC
NC
NC

1 .06E-03
NC
NC
NC
NC
NC
NC
NC
NC

6.49E-05
2.91 E+00

NC
1.37E-01
599E-04

NC
NC
NC

1 96E-01
2.69E-01

NC
NC
NC
NC

4.16E-02
NC

6.29E+00

1.51E-05
NC
NC
NC
NC
NC
NC

2.67E-OS
NC
NC
NC
NC

4.18E-05
NC
NC
NC
NC
NC
NC
NC
NC

1.28E-06
NC
NC

2.71E-04
NC
NC
NC
NC

5.03E-01
NC
NC
NC
NC
NC
NC
NC

503E-01

Groundwater
Ing/Derm.

3.60E-03
NC
NC
NC
NC
NC
NC

1.03E-02
NC
NC
NC

8.51 E-02
2.47E-02
3.94E-03

NC
NC
NC
NC

2.87E-04
1.08E-01
1.88E-03

NC
NC
NC
NC
NC
NC

1.32E-04
1.81E-03

NC
NC
NC
NC
NC
NC
NC
NC

240E-01

Inhalation

NC
NC
NC

NC
NC
NC
NC

2.54E-01
NC
NC
NC
NC

1.22E-00
2.89E»01

NC
NC
NC
NC
NC
NC

1 92E-03
NC
NC
NC
NC

NC

NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
HQ

1 38E-02
NC

NC

NC

NC

2 72E+0<
NC

2.66E-01
NC

NC
NC

8.51 E-02
1.24E-rO<

2 89E-^01
NC
NC
NC
NC

2.87E-04
1.08E-01
3.80E-03
661E-05
2.91 E+tX

NC

1.38E-01
5.99E-04

NC
1.32E-04
1.81E-03
6.99E-01
2.69E-01

NC
NC
NC
NC

4.16E-02
NC

SrteL
Subsurface Soil

Ing/Derm. Inhalation

NC

NC

NC

NC

NC

NC
2.75E-02
3.35E-04

NC
NC
NC

NC
4.41 E-05
3.37E-04

NC
NC
NC
NC
NC
NC
NC

3.33E-04
4.24E+00

NC

NC

NC
NC

NC
NC

NC
1.02E-03

NC

NC
NC
NC
NC
NC

3.04E*01 |3 74E+Ol|| 4.27E+00

NC
NC
NC
NC
NC
NC
NC

630E-06
NC
NC
NC
NC

1 74E-06
4 42E-04

NC
NC
NC
NC
NC
NC
NC

659E-06
NC
NC
NC

NC

NC
NC
NC
NC

NC
NC

NC
NC
NC
NC
NC

4 57E-04

Groundwater
Ing/Derm. | Inhalation

241E-03
NC
NC
NC

NC
NC

5 70E-03
NC
NC
NC
NC

2 93E-02
NC
NC
NC
NC
NC
NC
NC

4 26E-03
466E-04

NC

NC
NC
NC

NC
NC
NC
NC

NC

NC
NC
NC
NC

1 69E-03
NC
NC

NC
NC
NC

NC

NC

NC

NC

NC
NC
NC
NC

NC
NC

NC
NC

NC
NC

NC
NC
NC

4 77E-04
NC
NC
NC
NC

NC
NC

NC

NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
HQ

241E-C3
NC
NC
NC
NC
NC

3 32 E-02
341E-04

NC
NC
NC

2 93= -02
459E-05
780E-04

NC
NC
NC

NC

NC
4.26E-03
9 42E-04
3 40E-04

4.24E+00
NC
NC
NC
NC
NC
NC
NC

1 02E-03
NC
NC
NC

1 69E-03
NC
NC

4 38E-02 4 77E-04 |4.32E»00

Notes
ing/derm - Ingestion/Dermal
HI - Hazard Index
HQ - Hazard Quotient
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium
RME - Reasonable Maximum Exposure
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TABLE T-28
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 • EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR international
Page 1 of 4

Constituent

i .4-Dichtorobenzene
2,4,6-Trichlorophenol
2.4-Dichlorophenol
3/4-Methylphenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Ben20(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
Trichloroethene
1 ,2.4-Trichlorobenzene
1 ,2-Dichlorobenzene
2,4-D
2,4-Dinitrotoluene
Jarium
Jeryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
3yridine
Selenium
Toxaphene
Total Risk

SiteG
Subsurface Soil

Ing/Derm.

NC

NC
NC

NC
NC

NC
NC

1 97E-10
NC
NC
NC
NC
NC

5.58E-1 1
NC
NC
NC
NC
NC

1.24E-07
7.69E-10

NC
1.59E-06

NC
NC
NC
NC
NC
NC
NC

4.82E-08
NC

NC
NC
NC
NC
NC

1.77E-06

Inhalation

NC
NC
NC
NC
NC
NC
NC

9.51 E-1 3
NC
NC
NC
NC
NC

497E-12
NC
NC
NC
NC
NC
NC

303E-13
NC

1 .46E-08
NC
NC
NC
NC

NC
NC
NC

489E-10
NC
NC
NC
NC
NC
NC

Groundwater
Ing/Derm. | Inhalation

NC

672E-09
NC
NC
NC
NC
NC

1.32E-09
NC
NC
NC
NC
NC
NC
NC

376E-10
NC
NC
NC

3.38E-07
1.05E-09

NC
NC

4 40E-1 1
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.51E-08 347E-07

NC
NC
NC
NC
NC
NC
NC

5.70E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.84E-10
NC
NC

258E-09
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
Risk

NC
6.72E-09

NC
NC
NC
NC
NC

722E-09
NC
NC
NC
NC
NC

6.08E-11
NC

376E-10
NC
NC
NC

4.62E-07
2 11E-09

NC
1.61E-06
2.62E-09

NC
NC
NC
NC
NC
NC

486E-08
NC
NC
NC
NC
NC
NC

8.57E-09J2.14E-06

SiteH
Subsurface Soil

Ing/Derm.

1 19E-07
265E-09

NC
NC
NC
NC
NC

1.96E-10
322E-08
348E-07
1.81E-08

NC
NC
NC

809E-08
NC
NC
NC
NC
NC
NC
NC

4.80E-06
NC
NC
NC
NC
NC
NC
NC
NC
NC

394E-11
NC
NC
NC
NC

Inhalation

1 12E-09
2.68E-11

NC
NC
NC
NC
NC

943E-13
3.15E-10
340E-09
1 77E-10
9.54E-09

NC
NC

7.91E-10
NC
NC
NC
NC
NC
NC
NC

4.40E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC

8.39E-14
NC
NC
NC
NC

Groundwater
Ing/Derm.

505E-09
1 60E-10

NC
NC
NC
NC

395E-09
339E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.27E-07
3.96E-10

NC
NC
NC
NC
NC
NC
NC
NC
NC

6 25E-08
NC
NC
NC
NC
NC
NC

Inhalation

NC

NC
NC
NC
NC
NC
NC

1 46E-08
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 07E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
Risk

1 26E-07
2.84E-09

NC

NC
NC
NC

395E-09
1 82E-08
3.26E-08
351E-07
1 .83E-08
9 54E-09

NC
NC

8 17E-08
NC
NC
NC
NC

1 27E-07
503E-10

NC
4.84E-06

NC
NC
NC
NC
NC
NC
NC

6.25E-08
NC

3.95E-11
NC
NC
NC
NC

5.40E-06 | 594E-08 2.03E-07 | 1 48E-08 |568E-06
Notes:
ing/derm - Ingestion/Dermal.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
RME • Reasonable Maximum Exposure.
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TABLE T-28
TOTAL POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EBCA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR international
Page 2 o' -

Constituent

1 .4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
3/4-Methylphenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)tluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
Tnchloroethene
1 .2.4-Tnchlorobenzene
1 .2-Dichlorobenzene
2.4-D
2,4-Dinitrotoluene
3anum
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Pyridine
Selenium
Toxaphene
Total Risk

Site 1 || Site L
Subsurface Soil

Ing/Derm.

481 E-09
NC
NC
NC
NC
NC
NC

4.90E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

317E-07
NC
NC
NC
NC
NC
NC
NC

3.63E-07
NC
NC
NC
NC
NC

4.26E-07

1.11E-06

Inhalation

4.51E-11
NC
NC
NC
NC
NC
NC

236E-13
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2 .91 E-09
NC
NC
NC
NC
NC
NC

1.03E-07
368E-09

NC
NC
NC
NC
NC

4.44E-09

1.15E-07

Qroundwater
IngrDerm. | Inhalation

8.52E-09
NC
NC
NC
NC
NC
NC

1.18E-09
NC
NC
NC
NC
NC

4.34E-10
NC
NC
NC
NC
NC

943E-07
1 92E-09

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

9.55E-07

NC

NC
NC
NC
NC
NC
NC

5.09E-09
NC
NC
NC
NC
NC

1.43E-07
NC
NC
NC
NC
NC
NC

5 17E-1C
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total II Subsurface Soil
Risk || Ing/Derm. | Inhalation

1 .34E-08
NC
NC
NC
NC
NC
NC

6 32E-09
NC
NC
NC
NC
NC

1 44E-07
NC

NC
NC
NC
NC

9 43E-07
2 44E-09

NC
3.20E-07

NC
NC
NC
NC
NC

NC
1 03E-07
3 66E-07

NC

NC
NC

NC
NC

431E-07

NC
NC
NC
NC
NC
NC

1 78E-06
2.58E-11

NC
NC
NC
NC
NC

3.26E-11
NC
NC
NC
r\iC
NC
NC
NC
NC

4 53E-07
NC
NC
NC
NC
NC
NC
NC

6.74E-09
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC

6 48E-09
1.24E-13

NC
NC
NC
NC
NC

2.91E-12
NC
NC
NC
NC
NC
NC
NC

NC

4 15E-09
NC
NC
NC
NC
NC
NC
NC

6.84E-11
NC
NC
NC

NC
NC
NC

Groundwaler
Ing/Derm. | Inhalation

3 59E-09
NC
NC
NC
NC
NC

632E-09
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC

9.58E-08
8.36E-10

NC
NC
NC
NC
NC
NC

NC
NC

NC
NC
NC
NC
NC
NC
NC
NC

NC

NC
NC

NC
NC

NC

NC
NC
NC
NC

NC

NC

NC
NC

NC
NC
NC
NC

NC
NC

225E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.49E-07j233E-06|| 478E-07 1.07E-08 1 07E-07 | 2 25E-10

Total
Risk

3.59E-09
NC
NC
NC

NC
NC

3 06E-08
259E-11

NC
NC
NC
NC

NC

355E-11
NC
NC
NC
NC
NC

9.58E-08
1 .05E-09

NC
457E-07

NC
NC
NC
NC
NC
NC
NC

6.81 E-09
NC
NC
NC
NC
NC
NC

5 95E-07

Notes
ing/derm - Ingestion/Dermal
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/ medium
RME - Reasonable Maximum Exposure.

MLE construction summary.xls\c
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TABLE T-29
TOTAL POTENTIAL NONCARCINOGENIC RISK
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR lrterna;iona!
Page 3 of 4

Constituent

1 .4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
3/4-Methyl phenol
4-Nitroaniiine
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)ftuoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a.h)anthracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
Trichloroethene
1 ,2.4-Tnchlorobenzene
1 .2-Dichlorobenzene
2,4-D
2,4-Dinitrotoluene
Barium
Beryllium
Hexachtorobenzene
Manganese
Methylene Chloride
Phosphorous
'yridine
Selenium
Toxaphene
Total HI

SiteG
Subsurface Soil

Ing/Derm.

NC
NC
NC
NC
NC
NC
NC

307E-04
NC
NC
NC
NC

2.99E-04
6.40E-05

NC
NC
NC
NC
NC

2.42E-03
1.04E-04
1.33E-05
2.79E+00

NC
NC
NC
NC
NC

3.62E-03
NC

2.63E-03
NC
NC

1 .36E*00
NC
NC
NC

4.16E+00

Inhalation

NC
NC
NC
NC
NC
NC
NC

5.09E-06
NC
NC
NC
NC

1.07E-05
7.62E-05

NC
NC
NC
NC
NC
NC

9 30E-08
2 40E-07

NC
NC
NC
NC
NC
NC

1 97E-02
NC
NC
NC
NC
NC
NC
NC
NC

1 98E-02

Groundwater
Ing/Dtrm.

NC
NC
NC
NC
NC
NC
NC

2.05E-03
NC
NC
NC

3.66E-03
1 14E-03

NC
NC

6.75E-05
NC
NC

4.38E-04
6.56E-03
1 42E-04

NC
NC

4.67E-05
NC
NC

8.56E-03
NC

4.54E-05
NC
NC
NC
NC
NC
NC
NC
NC

2.27E-02

Inhalation

NC
NC
NC
NC
NC
NC
NC

3.05E-02
NC
NC
NC
NC

3.38E-02
NC
NC
NC
NC
NC
NC
NC

872E-05
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

6.44E-02

Total
HQ

NC
NC
NC
NC
NC
NC
NC

3.29E-02
NC
NC
NC

365E-02
7 18E-02
7.20E-02

NC
7.20E-02

NC
NC

3.96E-02
4.86E-02
4.89E-02
4 89E-02
2.83E*CK
2.80E*0(

NC
NC

2.81 E+OC
NC

283E+OC
NC

2.82E+OC
NC
NC

.39E+OC
NC
NC
NC

5.65E+OC

SiteH
Subsurface Soil

Ing/Derm.

1 16E-02
NC

276E-03
NC
NC
NC
NC

305E-04
NC
NC
NC

2.63E-02
2.69E-04

NC
NC
NC
NC

7.93E-03
NC
NC
NC

6.28E-06
8.40E+00

NC
733E-C3
3.97E-03

NC
NC
NC
NC
NC

4.56E-03
613E-06

NC
NC
NC
NC

846E+00

Inhalation

1 .56E-05
NC
NC
NC

1.81E-02
NC
NC

5.05E-06
NC
NC
NC
NC

9.63E-06
NC
NC
NC
NC
NC
NC
NC
NC

1.13E-07
NC
NC

1 31E-05
NC
NC
NC
NC
NC
NC

1.52E-01
4.15E-09

NC
NC
NC
NC

1.70E-01

Groundwater
Ing/Derm

4.91E-04
NC

NC
1 .68E-05

NC
NC

6 14E-04
5.27E-03

NC
NC
NC

2 45E-01
1.17E-03

NC
NC
NC
NC
NC
NC

2 47E-03
5.34E-05

NC
NC
NC
NC
NC

6 04E-05
NC
NC
NC

3.42E-03
NC
NC
NC
NC
NC
NC

2.59E-01

Inhalation

NC

NC
NC
NC
NC
NC
NC

7 83E-02
NC
NC
NC
NC

3.47E-02
NC
NC
NC
NC
NC
NC
NC

328E-05
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 '3E-01

Total
HQ

1.21E-02
NC

2.76E-03
1.68E-05
1.81E-02

NC
6 14E-04
8.39E-02

NC
NC
NC

2.72E-01
3 62E-02

NC
NC
NC
NC

7.93E-03
NC

2.47E-03
861E-05
6 39E-06
840E+00

NC
7 35E-03
3.97E-03
6 04E-05

NC
NC
NC

3.42E-03
.57E-01

6.13E-06
NC
NC
NC
NC

01E*OC

Notes:
ing/derm - Ingestion/Dermal
HI • Hazard Index.
HO - Hazard Quotient.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
RME • Reasonable Maximum Exposure.

MLE construction summary xls\nc
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TABLE T-29
TOTAL POTENTIAL NONCARCINOGENIC Rl!
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 • EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

SNSR lrte-r.at>o-a
°age 4 c' »

Constituent

1 ,4-Dichlorobenzene
2.4.6-Tnchlorophenol
2.4-Dichlorophenol
3/4-Methylphenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a.h)anthracene
gamma-BHC
Lead
Nickel
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
Tnchloroethene
1 .2.4-Trichlorobenzene
1 ,2-Dichlorobenzene
2.4-0
2.4-Dinitrotoluene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methytene Chloride
Phosphorous
Pyridine
Selenium
Toxaphene
Total HI

Site!
Subsurface Soil

Ing/Derm. | Inhalation

4.67E-04
NC
NC
NC
NC

2.99E-01
NC

7.62E-05
NC
NC
NC
NC

9 54E-05
NC
NC
NC
NC
NC
NC
NC
NC

3.10E-06
5.55E-01

NC
7.70E-03
5.07E-05

NC
NC
NC

7.63E-02
1 .98E-02

NC
NC
NC
NC

1.34E-02
NC

9.71E-01

626E-07
NC
NC
NC
NC
NC
NC

1 .26E-06
NC
NC
NC
NC

3 42E-06
NC
NC
NC
NC
NC
NC
NC
NC

5.57E-08
NC
NC

1 38E-05
NC
NC
NC
NC

1.51E-01
NC
NC
NC
NC
NC
NC
NC

1.51E-01

Groundwater
Ing/Derm. Inhalation

8.28E-04
NC
NC
NC
NC
NC
NC

1.83E-03
NC
NC
NC

1 43E-02
3.63E-03
498E-04

NC
NC
NC
NC

1.44E-04
1 .83E-02
2.59E-04

NC
NC
NC
NC
NC
NC

4.90E-05
2.32E-04

NC
NC
NC
NC
NC
NC
NC
NC

4.01 E-02

NC
NC
NC
NC
NC
NC
NC

2.72E-02
NC
NC
NC
NC

1.07E-01
2 19E»00

NC
NC
NC
NC
NC
NC

1.59E-04
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total
HO

1 30E-03
NC

NC

NC
NC

2.99E-01
NC

2 91 E-02
NC
NC
NC

1 43E-02
1 11E-01
2 19E+0(

NC
NC
NC
NC

1 44E-04
1 .83E-02
4 18E-04
3 16E-06
5 55E-01

NC

7 72E-03
507E-05

NC
4.90E-05
2.32E-04
2.27E-01
1 .98E-02

NC
NC
NC
NC

1 34E-02
NC

Site L
Subsurface Soil

Ing/Derm. Inhalation

NC

NC

NC

NC

NC
NC

2 78E-03
401E-05

NC
NC
NC
NC

344E-06
3 74E-05

NC
NC
NC
NC
NC
NC
NC

1 .83E-05
793E-01

NC
NC
NC
NC
NC
NC
NC

3.69E-04
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC

6.65E-07
NC
NC
NC
NC

1 23E-07
4 46E-05

NC
NC
NC

NC
NC
NC
NC

329E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

2.33E+00 |3 49E+OCJ[ 7.96E-01 ] 4.57E-05

Groundwater
Ing/Derm.

3 49E-04

NC
NC
NC
NC
NC

9 84E-04
NC
NC
NC
NC

8 68E-03
NC
NC
NC
NC
NC
NC
NC

1-86E-03
1.13E-04

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3.67E-04
NC
NC

1 24E-02

Inhalation

NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

NC
NC

NC
691E-05

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC

5.91 E-05

Total
HO

3 49E-04
NC
NC
NC
NC
NC

3 76E-C3
4 08E-05

NC
NC
NC

8 68E-C3
3 56E-06
820E-05

NC
NC

NC

NC
NC

1 86E-03
1.82E-04
1 86E-05
7 93E-01

NC

NC
NC

NC
NC
NC
NC

3.69E-04
NC
NC
NC

3.67E-04
NC
NC

8.08E-01

Notes
ing/derm - ingestiorv'Dermal.
HI - Hazard Index.
HO - Hazard Quotient.
NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium
RME - Reasonable Maximum Exposure.

MLE construction summary. xls\nc
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TABLE T-30
EVALUATION OF CONSTRUCTION WORKER EXPOSURE

TO LEAD IN GROUNDWATER
SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC

Construction Worker
Site G Site H Site I

PbB baseline (ug/dL) 2.2 2.2 2.2

BSF (ug/dL per ug/day) 0.4 0.4 0.4

Inhalation - Excavation Air

Aa(unitless) 0.32 0.32 0.32
Va(nYX3/day) 20 20 20
Ca(ug/nTX3) 0.01447 0.03462 0.12363

Uptake air (ug/day) 0.0101 0.0243 0.0867

Ingestion - Water

Aw(unitless) 0.2 0.2 0.2
Iw(Uday) 0.005 0.005 0.005
Cw(ug/L) 6009 8190 2610

Uptake water (ug/day) 0.659 0.898 0.286

Ingestion Soil

As(unitless) 0.12 0.12 0.12
ls(g/day) 0.1 0.1 0.1
Cs(ug/g) 241.15 577 2060.5

Uptake soil (ug/day) 0.317 0.759 2.710

PbB(ug/dl) 2.59 2.87 3.43

Target Blood Lead Level as Defined by OSHA for Adult Workers:
a) Blood lead level of workers (male and female) intending to have children should

remain below 30 ug/dL.
b) OSHA allows 40 ug/dL as a "permissible" blood lead level in lead-exposed workers,

below which no further medical monitoring or workplace intervention is required.

The Centers for Disease Control has selected 10 ug/dl as the "level of concern" for young
children. Bowers et al. (1994) suggest that while the CDC criteria for children were not developed
for adults they may be useful as a screening ctechnique for adults.



TABLE T-31
TOTAL POTENTIAL RISKS - ORIGINAL AND SUPPLEMENTAL
CONSTRUCTION WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR Internationa;

Total Potential Carcinogenic Risk - Original HHRA
Total Potential Carcinogenic Risk - Supplemental HHRA
Total Potential Carcinogenic Risk - Combined

Total Hazard Index - Original HHRA
Total Hazard Index - Supplemental HHRA
Total Hazard Index - Combined HHRA

Site
G

1.01E-05
2.50E-05
3.51E-05

2.49E+00
4.61 E+01
4.86E+01

LJ

3.51 E-06
9.37E-05
9.72E-05

4.55E-^0
1 .62E+02
1.67E+02

I I

I 8.92E-06
1.60E-05
2.49E-05

2.04E+00
3.74E+01
3.95E+01

1 1

1 3.69E-07
3.00E-06
3.37E-06

8.95E-01
4.32E-MDO
5.21 E+00

Notes:
HHRA - Human Heath Risk Assessment.
HI - Hazard Index.
RME - Reasonable Maximum Exposure.

totals.xls\rme
March 30, 2001

Revision 1



TABLE T-32
TOTAL POTENTIAL RISKS - ORIGINAL AND SUPPLEMENTAL
CONSTRUCTION WORKER - MLE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

I Site

Total Potential Carcinogenic Risk - Original HHRA
Total Potential Carcinogenic Risk - Supplemental HHRA
Total Potential Carcinogenic Risk - Combined

Total Hazard Index - Original HHRA
Total Hazard Index - Supplemental HHRA
Total Hazard Index - Combined HHRA

I G || H
4.78E-06
2.14E-06
6.92E-06

7.60E-01
5.65E+00
6.41 E+00

1.29E-06
5.68E-06
6.97E-06 ]

1 .38E+00
9.01 E+00
1.04E+01

I 1 1
1 2.84E-06

2.33E-06
| 5.17E-06 |

3.43E-01
3.49E+00
3.83E+00 |

I >-
1.39E-07
5.95E-07
7.34E-07

2.87E-01
8.08E-01
1.10E+00

Notes:
HHRA - Human Heath Risk Assessment.
HI - Hazard Index.
MLE - Most Likely Exposure.

totals.xls\mle
March 30, 2001

Revision 1



ENSR International
Page 1 of 5

SAUGET AREA 1 - EE/CA AND RI/FS
RME

[[Receptor 3:

Receptors Evaluated I

RME Construction Worker!

ASSUMPTIONS FOR CONSTRUCTION WORKER RME
INCIDENTIAL INGESTION AND DERMAL CONTACT SOIL

Assumed
Value Units

Calculated
Value

Soil Ingestion Rate
Soil on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker

100
0.19
3339

70
40

1
1

70
1.00E-06

(mg soil/day)
(mg/cm')
(cm')
(kg)
(days)/365(days) =
(yearsK70(years) =
(yrs)/1 (yrs) =
(years)
(kg/mg)

1.10E-01
1.43E-02
1 .OOE+00

14-Mar-01

RME construction soil.xls\assum
March 30, 2001

Revision 1



SAUGET AREA 1 - EE/CA AND RI/FS
RME
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER RME

ENSR International
Page 2 of 5

Unit Oral - Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing Average ADDder Average Excess Lifetime Excess Lifetime

in Soil Adjustment Adjustment Slope Factor RME Construction Worker Daily Dose-Ing. RME Construction Worker Daily Dose-Der. Cancer Risk- Cancer Risk-
Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nilroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anlhracene
Lead
Nickel
Pentachlorophenol
Tetrachloroelhene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

(mg/kg soil)

1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 OOE+00
1 OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 OOE+00
1 0OE+00
1 OOE+00
1 .OOE+00
1 OOE+00
1 OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 OOE+00

Factor

1
1

NA
NA
NA
0.3

1
0.29
029
029

NA
NA

1
0.29

NA
NA

1
1

NA
0.83

NA
NA
NA
NA

0.83
NA

1
NA
NA

1

Factor (mg/kg-day)'

0.01
0.01

NA
NA
NA

0001
0.02
002
0.02
0.02

NA
NA

0.01
0.02

NA
NA

0.01
0.01

NA
0.04

NA
NA
NA
NA

0.04
NA

0.016
NA
NA

0.01

2.40E-02
1.10E-02

NA
NA
NA

1 .50E+00
1 .50E-02
7.30E-01
7.30E+00
7.30E-01

NA
NA

6.10E-03
730E+00

NA
NA

1 20E-01
5.20E-02

NA
2.00E+00

NA
NA
NA
NA

1 .60E+00
NA

7.50E-03
NA
NA

1.10E+00

(mg/kg-day)

224E-09
2.24E-09

NA
NA
NA

671E-10
224E-09
649E-10
649E-10
649E-10

NA
NA

224E-09
6.49E-10

NA
NA

224E-09
2.24E-09

NA
1 .86E-09

NA
NA
NA
NA

1.86E-09
NA

2.24E-09
NA
NA

2.24E-09

(mg/kg-day)

2.24E-09
2.24E-09

NA
NA
NA

6.71E-10
2.24E-09
6.49E-10
6.49E-10
6.49E-10

NA
NA

2.24E-09
649E-10

NA
NA

2.24E-09
2.24E-09

NA
1 .86E-09

NA
NA
NA
NA

1.86E-09
NA

224E09
NA
NA

2.24E-09

(mg/kg-day)

1.42E-10
1.42E-10

NA
NA
NA

1.42E-11
284E-10
284E-10
284E-10
284E-10

NA
NA

1 42E-10
2.84E-10

NA
NA

1.42E-10
1.42E-10

NA
5.68E-10

NA
NA
NA
NA

568E-10
NA

227E-10
NA
NA

1 42E-10

(mg/kg-day)

1.42E-10
1.42E-10

NA
NA
NA

1.42E-11
2.84E-10
284E-10
2.84E-10
2.84E-10

NA
NA

1 42E-10
284E-10

NA
NA

1.42E-10
1.42E-10

NA
5.68E-10

NA
NA
NA
NA

568E-10
NA

227E-10
NA
NA

1 42E-10

Ingestion Dermal Contact

5.37E-11
2.46E-11

NA
NA
NA

1.01E-09
335E-11
473E-10
4.73E-09
4.73E-10

NA
NA

1.36E-11
4.73E-09

NA
NA

2.68E-10
1.16E-10

NA
3.71E-09

NA
NA
NA
NA

2.97E-09
NA

1.68E-11
NA
NA

246E-09

3.41E-12
1.56E-12

NA
NA
NA

2 13E-11
426E-12
2.07E-10
2.07E-09
2.07E-10

NA
NA

8.66E-13
2.07E-09

NA
NA

1.70E-11
7.38E-12

NA
1.14E-09

NA
NA
NA
NA

908E-10
NA

1.70E-12
NA
NA

1.56E-10

Total
Excess Lifetime

Cancer Risk

571E-11
2.62E-11

NC
NC
NC

1 .03E-09
378E-11
6.81E-10
681E-09
6.81E-10

NC
NC

1.45E-11
6.81 E-09

NC
NC

285E-10
1.24E-10

NC
485E-09

NC
NC
NC
NC

3.88E-09
NC

1 85E-11
NC
NC

262E-09

March 30, 2001
RME construction soil xls\cancer Revision 1



ENSR International
Page 3 ol 5

TABLE
POTENTIAL CARCINOGENIC RISK - RME
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER RME
SAUGET AREA 1 - EE/CA AND RI/FS

Constituent

1,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nilroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Cadmium
Chlorobenzene
Chlorolorm
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroelhene
Toluene
Total PCBs
1 ,2.4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Melhylene Chloride
Phosphorous
Selenium
Toxaphene

Reference
Risk (per mg/kg)

5 71E-11
262E-11

NC
NC
NC

1 .03E-09
378E-11
68IE-10
6.81E-09
6.81E-10

NC
NC

1.45E-11
681E-09

NC
NC

2.85E-10
1 24E-10

NC
485E-09

NC
NC
NC
NC

388E-09
NC

1 85E-11
NC
NC

2.62E-09
Total:

SileG
EPCJmg/kgl

4.53E+01

--
5.38E+02
1.16E+01

4.77E+03
330E+01
1.18E+02
4.43E+03

4 18E+04

4.06E+01

8.98E+02

Risk

NC
NC
NC
NC
NC
NC

1.71E-09
NC
NC
NC
NC
NC

1.69E-10
NC
NC
NC

1 36E-06
4.08E-09

NC
215E-05

NC
NC
NC
NC

1 58E-07
NC
NC
NC
NC
NC

2.30E-OS

SlteH
EPC (mg/kg)

3.06E+04
6.13E+02
7.42E+02
1.83E+03

6.13E+01
3.78E+02
2.72E+02
2.11E+02
2.94E+02
4.52E+02

3.17E+01
-

1.51E+04

-•
7.65E+01
1 .80E+04
7.58E+03
1 94E+04

--

3.65E+04
5.56E+01

--

Risk

1 75E-06
1 60E-08

NC
NC
NC
NC

2.32E-09
2.57E-07
1 .85E-06
1 44E-07

NC
NC
NC

2 16E-07
NC
NC
NC
NC
NC

873E-05
NC
NC
NC
NC
NC
NC

1.03E-09
NC
NC
NC

Sltel
EPC (mg/kg)

1.84E+03
-

6.66E+03

2.41E+01

1.27E+02

2.06E+03
-

779E+01
343E-I02
826E+03
324E402

1.53E+03
1 27E+03

-

1.32Et03
4.93E+02

Risk

1.05E-07
NC
NC
NC
NC
NC

9.12E-10
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1 66E 06
NC
NC
NC
NC

4 93E-06
NC
NC
NC
NC

1 29E-06

SileL
EPC(mgykg)| Risk

-

1 72E+02
570E+00

530E+00
203E+01

400E+02
500E+02

-

480E<00

NC
NC
NC
NC
NC

1.77E-07
2 15E-10

NC
NC
NC
NC
NC

294E-10
NC
NC
NC
NC
NC
NC

242E-06
NC
NC
NC
NC

1 86E-08
NC
NC
NC
NC
NC

9.15E-05|| 7.98E-06 || 2.62E-06
Notes:
-- Not a constituent ol potential concern in this area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated, no dose-response value or not a constituent ol potential concern in this area/medium
(a) - Higher ol surface soil and subsurface soil EPC used.

RME construction soil.xls\c scale
March 30. P001
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SAUGET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER RME

Unit Oral - Soil Dermal - Soil
Concentration Absorption Absorption

in Soil Adjustment Adjustment
Constituent

1 ,4-Dichlorobenzene
2.4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Cadmium
Chlorobenzene
Chlorolorm
Dibenzo(a .h)anthracene
Lead
Nickel
Pentachlorophenol
Telrachloroethene
Toluene
Tolal PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Melhylene Chloride
Phosphorous
Selenium
Toxaphene

RME construclion soil.xls\noncancer

(mg/kg-soil)

1 .OOE+00
1 .OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1. OOE+00
1 OOE+00
1 OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 OOE+00
1 OOE+00
1. OOE+00
1 OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

Factor

1
NA

1
NA

1
0.3

1
NA
NA
NA

1
1
1

NA
NA

1
1
1
1

0.83
1
1
1
1

0.83
1
1
1
1

NA

Oral Chronic Chronic
Reference ADDing Average ADDder Average Hazard

Dose RME Construction Worker Daily Dose-Ing. AE Construction Worker Daily Dose-Der. Index -
Factor (mg/kg-day)

0.01
NA

0.01
NA

0007
0.001
0.02

NA
NA
NA

0.04
0.01
0.01

NA
NA

0.08
0.01
0.01
0.01
0.04
0.01
001

0.001
0.1

0.04
0.01

0.016
0.001
0.001

NA

3.00E-02
NA

3.00E-03
NA

4.00E-04
3.00E-04
300E-03

NA
NA
NA

5.00E-04
2.00E-02
1 .OOE-02

NA
NA

2 OOE-02
3.00E-02
1 .OOE-02
2.00E-01
200E-05
1 OOE-02
900E-02
7.00E-02
2.00E-03
8.00E-04
4.67E-02
6.00E-02
200E-05
5.00E-03

NA

(mg/kg^day)

1 .57E-07
NA

1 .57E-07
NA

1 57E-07
470E-08
1 .57E-07

NA
NA
NA

1 .57E-07
1.57E-07
1 .57E-07

NA
NA

1 57E-07
1.57E-07
1 57E-07
1 .57E-07
1 30E-07
1 .57E-07
1.57E-07
1.57E-07
1.57E-07
1 .30E-07
1 57E-07
1.57E-07
1 57E-07
1.57E-07

NA

(mg/kg-day)

1 .57E-07
NA

1 57E-07
NA

1.57E-07
4.70E 08
1 57E-07

NA
NA
NA

1 57E-07
1.57E-07
1 57E-07

NA
NA

1.57E-07
1.57E-07
1 57E-07
1 57E-07
1.30E-07
1 57E-07
1 57E-07
1.57E-07
1.57E-07
1 30E-07
1 57 E -07
1 57E-07
1 57E-07
1.57E-07

NA

(mg/kg-day)

9.93E-09
NA

9.93E-09
NA

695E-09
9.93E-10
1 .99E-08

NA
NA
NA

3.97E-08
9.93E09
9.93E-09

NA
NA

795E-08
993E-09
9.93E-09
9.93E09
3.97E-08
9.93E-09
9.93E 09
9.93E-10
9.93E-08
3.97E-08
9.93E-09
1 .59E-08
9.93E-10
9.93E-10

NA

Hazard Tolal
Index - Hazard

(mg/kg-day) Ingestion Dermal Contact Index

9.93E-09 5.22E-06
NA NA

9.93E-09 5.22E-05
NA NA

695E-09 3.91 E-04
9.93E-10 1.57E-04
1.99E-08 5.22E-05

NA NA
NA NA
NA NA

397E08 3.13E-04
9 93E-09 7.83E-06
9.93E-09 1.57E-OS

NA NA
NA NA

7.95E-08 7.83E-06
9.93E-09 5.22E-06
9.93E-09 1.57E-05
9.93E-09 7.83E-07
3.97E-08 6.50E-03
9.93E-09 1.57E-05
9.93E-09 1.74E-06
9.93E-10 2.24E-06
9.93E-08 7.83E-05
3.97E-08 1.62E-04
9 93E-09 335E-06
1.59E08 2.61E-06
993E-10 783E-03
9.93E-10 3.13E 05

NA NA

3.31E-07 5.55E-06
NA NC

3.31E-06 5.55E-05
NA NC

1.74E-05 4.09E-04
3.31E-06 1.60E-04
6.62E-06 588E-05

NA NC
NA NC
NA NC

795E-05 3.93E-04
4.97E 07 832E-06
993E-07 1.66E-05

NA NC
NA NC

397E-06 1.18E-05
3.31 E 07 5.55E-06
9.93E-07 1.66E-05
4.97E-08 832E-07
1 99E-03 848E-03
993E-07 1.66E-05
1 10E-07 1 85E-06
1 42E-08 2.25E-06
4.97E-05 1.28E-04
4.97E-05 212E-04
2 13E-07 357E06
265E-07 2.87E-06
497E-05 788E-03
1 99E-07 3.15E-05

NA NC

March 30, 2001
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TABLE
POTENTIAL HAZARD INDEX • RME
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER RME
SAUGET AREA 1 • EE/CA AND RI/FS

Constituent

1 ,4-Dichlorobenzene
2 ,4 ,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
3enzene
3enzo(a)anthracene
8enzo(a)pyrene
3enzo(b)lluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a.h)anthracene
Lead
Nickel
Pentacnlorophenol
Tetrachloroelhene
Toluene
Total PCBs
1 ,2.4-Trichlorobenzene
t ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

Reference
HI (per mg/kg)

555E-06
NC

555E-05
NC

409E-04
t 60E-04
5B8E-05

NC
NC
NC

393E-04
8.32E-06
1 66E-05

NC
NC

1 18E-05
555E-06
1 66E-05
832E-07
848E-03
1 66E-05
1 85E-OG
2 25E-06
1 28E-04
2 12E-04
3 57E-06
2B7E-06
7 88E-03
3 15E-05

NC
Total HI:

SlteG
EPC (mg/kg) | HQ

--
-

453E+01

--
-

5.38E+02
1.16E+01

477E403
330E+01
1 18E+02
443E+03

4 18E404

4 06E+01

89BE+02

-

NC
NC
NC
NC
NC
NC

267E-03
NC
NC
NC
NC

4.48E-03
1 94E-04

NC
NC
NC

265E-02
549E-04
9.79E-05
376E+01

NC
NC

940E-02
NC

862E-03
NC
NC

707E+00
NC
NC

SlteH
EPC (mg/kg) ] HO

3.06E+04
6.13Et02
7.42E+02
1.83E+03

6 13E+01
3.78E+02
272E+02
2 11E+02
2.94E+02
452E+02

3 17E»01

1 51E+04

7.65E+0)
t 80E+04
758E*03
1 94E+04

365Et04
556E401

1 70E-01
NC

4.12E-02
NC
NC
NC

360E-03
NC
NC
NC

1 15E-01
376E-03

NC
NC
NC

1 78E-01
NC
NC

6 36E-05
1 53E+OS
1 26E-01
3 58E-02

NC
NC
NC

1 30E-01
1 60E-04

NC
NC
NC

Sltel
EPC (mg/kg) 1 HO

1 84E+03

666E+03

241EtOt

1 27E+02

206E+03

779E+01
3 43E+02
826E+03
324E+02

1 53E+03
t 27E+03

1 32E+03
493E+02

1 02E-02
NC
NC
NC

272E+00
NC

1 42E-03
NC
NC
NC
NC

1 06E-03
NC
NC
NC
NC
NC
NC

6 49E-05
291E+00
1 37E-01
5 99E-04

NC
1 96E-01
269E-01

NC
NC
NC

4 16E-02
NC

4.48E+01|| 1 54E+02JI 6.29E+00

SiteL
EPC (mg/kg) [ HO

t 72E+02
5 70E+00

530E+00
203E + 01

4.00E402
500E+02

480E + 00

NC
NC
NC
NC
NC

275E-02
335E-04

NC
NC
NC
NC

441E-05
3 37E-04

NC
NC
NC
NC
NC

3 33E-04
4 24E400

NC
NC
NC
NC

1 02E-03
NC
NC
NC
NC
NC

4.27E*00
Noies
•• Nol a constituent of concern in this area/medium
EPC • Exposure Point Concentration
HI - Hazard Index
HQ - Hazard Quotient
NC • Not Calculated, no dose-response value or not a constituent ol potential concern in this area/medium
(a) Higher of surface soil and subsurface soil EPC used

RME construction soil xls\nc scale
March r«>. ?001
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Assumed
Value Units

Calculated
Value

2.5 (mj air/hour)
70 (kg)
8 (hrs/day) = 8.00E+00

40 (days)/365 (days) = 1.10E-01
1 (yrs)/70(yrs) = 1.43E-02
1 (yrs)/1 (yrs) = 1 .OOE+00

70 (years)

March 30, 2001
Revision 1

SAUGET AREA 1 - EE/CA AND RI/FS
RME

[[Receptor 1:

Receptors Evaluated:

RME Construction Worker

ASSUMPTIONS FOR CONSTRUCTION WORKER - RME
INHALATION OF OUTDOOR AIR PARTICULATES I

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker

RME construction outdoor air.xls\assum
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SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - RME

Unit Inhalation
Concentration Absorption

In Air Adjustment
Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)(luoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

or air.xls\cancer

(mg/mj air)

1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE-fOO
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00

Factor

1
1
1

NA
NA

1
NA

0.66
1

NA
NA
NA

1
NA

1
NA
NA
NA

1
1.1
NA

1
NA
NA

1

Inhalation
Cancer ADDinh

Lifetime
Average Excess Lifetime

Slope Factor RME Construction Worker Daily Dose - Inh. Cancer Risk -
(mg/kg-day)'1

2.20E-02
1 .09E-02

NA
NA
NA

1.50E+01
7.70E-03
3.10E-01
3.10E+00
3.10E-01
6.30E+00

NA
8.05E-02
3.10E+00

NA
NA
NA

200E-03
NA

2.00E+00
NA
NA
NA

840E+00
1.61E+00

NA
1 .65E-03

NA
NA

1.12E+00

(mg/kg-day)

4.47E-04
4.47E-04
4.47E-04

NA
NA

4.47E-04
4.47E-04
447E-04
4.47E-04
4.47E-04
4.47E-04

NA
2.95E-04
4.47E-04

NA
NA
NA

4.47E-04
NA

4.47E-04
NA
NA
NA

4.47E-04
4.92E-04

NA
447E-04

NA
NA

447E-04

(mg/kg-day)

4.47E-04
4.47E-04
4.47E-04

NA
NA

4.47E-04
4.47E-04
4.47E-04
4.47E-04
4.47E-04
4.47E-04

NA
2.95E-04
4.47E-04

NA
NA
NA

4.47E-04
NA

4.47E-04
NA
NA
NA

4.47E-04
4.92E-04

NA
4.47E-04

NA
NA

4.47E-04

Inhalation

9.84E-06
4.85E-06

NC
NC
NC

6.71 E-03
3.44E-06
1.39E-04
1.39E-03
1.39E-04
2.82E-03

NC
2.38E-05
1.39E-03

NC
NC
NC

8.95E-07
NC

8.95E-04
NC
NC
NC

3.76E-03
7.92E-04

NC
7.36E-07

NC
NC

5.01 E-04

March 30, 2001
Revision 1
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TABLE
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULARS
CONSTRUCTION WORKER - RME

Constituent

1 ,4-Dichlorobenzene
2 ,4 ,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anlhracene
Lead
Nickel
Penlachlorophenol
Telrachloroelhene
Toluene
Total RGBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Melhylene Chloride
Phosphorous
Selenium
Toxaphene

Reference
Risk (per mg/m3)

9.84E-06
4.85E-06

NC
NC
NC

6.71E-03
3.44E-06
1 39E-04
1.39E-03
1 .39E-04
282E-03

NC
2.38E05
1 .39E-03

NC
NC
NC

8.95E-07
NC

8.95E-04
NC
NC
NC

3.76E-03
7.92E-04

NC
7.36E-07

NC
NC

501E-04

SlteG
EPC (mg/m3)

--

-

2.72E-06

323E-05
698E-07

2.86E04
1 .98E-06
706E-06
2.66E-04

-
2.51 E-03

-
2.44E-06

5.39E-05
--

Risk

NC
NC
NC
NC
NC
NC

9.37E-12
NC
NC
NC
NC
NC

1.66E-11
NC
NC
NC
NC

1.77E-12
NC

2.38E-07
NC
NC
NC
NC

1 93E-09
NC
NC
NC
NC
NC

Total :|| 2.40E-07

SiteH
EPC (mg/m3) | Risk

1.84E-03
3.68E 05
4.45E-05
1.10E-04

--
3.68E-06
2.27E-05
1 .63E-05
1.27E-05
1.76E-05
2.71E-05

-
1.90E-06

9.06E-04
-
-

4.59E-06
1 .08E-03
4.55E-04
1.16E-03

2.19E-03
3.34E-06

-

1 81E-08
1 78E-10

NC
NC
NC
NC

1.27E-11
3 14E-09
226E-08
1 76E-09
497E-08

NC
NC

264E-09
NC
NC
NC
NC
NC

9.66E-07
NC
NC
NC
NC
NC
NC

245E-12
NC
NC
NC

Silel
EPC (mg/m3)

1.10E-04

400E-04

1.45E-06

761E-06

1 24E-04

467E-06
206E 05
495E-04
1 94E 05

9.18E-05
762E 05

792E-05
2.96E 05

Risk

1 08E-09
NC
NC
NC
NC
NC

499E-12
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.84E 08
NC
NC
NC

345E-07
604E 08

NC
NC
NC
NC

1.48E-08
1 .06E-06|| 4.40E-07

SlteL
EPC (rng/m31

--

1.03E-05
342E-07

3.18E-07
1.22E-06

2.40E-05
3.00E-05

2.88E-07

-
-

Risk

NC
NC
NC
NC
NC

6.92E-08
1 18E-12

NC
NC
NC
NC
NC

2.89E-11
NC
NC
NC
NC
NC
NC

268E-08
NC
NC
NC
NC

228E 10
NC
NC
NC
NC
NC

9.63E-08
Notes:
-- Not a constituent of potential concern in this area/medium.
EPC - Exposure Point Concentration.
NC - Not Calculated.
(a) - Higher of the surface soil and subsurface soil EPC used.

RME construction outdoor air xls\c scale
March 30, P001

Revision 1
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SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICIPATES
CONSTRUCTION WORKER - RME

Constituent

1 ,4-Dichlorobenzene
2 ,4 ,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)(luoranthene
Cadmium
Chlorobenzene
Chloroform
Oibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average

In Air Adjustment Dose RME Construction Worker Daily Dose-inh
(mg/rtT' air) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day)

1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

1
NA

1
1

NA
NA

1
NA
NA
NA
NA

1
1

NA
NA
NA
NA

1
1

NA
1

NA
1
1

NA
1
1

NA
NA
NA

2.29E-01
NA
NA

5.71 E-05
NA
NA

1 .70E-03
NA
NA
NA
NA

5.71 E-03
8.60E-05

NA
NA
NA
NA

1.14E-01
1.14E-01

NA
5.71E-02

NA
1.43E-04
5.71 E-06

NA
1.43E-05
8.60E-01

NA
NA
NA

3.13E-02
NA

3.13E-02
3.13E-02

NA
NA

3.13E-02
NA
NA
NA
NA

3.13E-02
3.13E-02

NA
NA
NA
NA

3.13E-02
3.13E-02

NA
3.13E-02

NA
3.13E-02
3.13E-02

NA
3.13E-02
3.13E-02

NA
NA
NA

3.13E-02
NA

3.13E-02
3.13E-02

NA
NA

3.13E-02
NA
NA
NA
NA

3.13E-02
3.13E-02

NA
NA
NA
NA

3.13E-02
3.13E-02

NA
3.13E-02

NA
3.13E-02
3.13E-02

NA
3 13E-02
3.13E-02

NA
NA
NA

Hazard
Index -

Inhalation

1.37E-01
NC
NC

5.48E+02
NC
NC

1.84E+01
NC
NC
NC
NC

5.48E+00
3.64E+02

NC
NC
NC
NC

2.75E-01
2.75E-01

NC
5.48E-01

NC
2.19E+02
5.48E+03

NC
2.19E+03
3.64E-02

NC
NC
NC

RME construction outdoor air xls\noncancer
March 30, 2001
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TABLE
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - RME

Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anlhracene
Lead
Nickel
Pentachlorophenol
Telrachloroelhene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Melhylene Chloride
Phosphorous
Selenium
Toxaphene

Reference
HQ (per mg/m3)

1.37E-01
NC
NC

5.48E+02
NC
NC

1.84E+01
NC
NC
NC
NC

5.48E+00
3.64E+02

NC
NC
NC
NC

2.75E-01
2.75E-01

NC
5.48E-01

NC
2 19E+02
5.48E+03

NC
2.19E+03
3.64E02

NC
NC
NC

Total HI:

SiteG
EPC (mg/m3)

--
2.72E-06

3.23E-OS
6.98E-07

-•

286E-04
1.98E-06
706E-06
266E-04

-.
2.51 E-03

244E-06

5.39E-05

HQ

NC
NC
NC
NC
NC
NC

5.01 E-05
NC
NC
NC
NC

1.77E-04
2.54E-04

NC
NC
NC
NC

5.43E-07
1 94E-06

NC
NC
NC

S.49E-01
NC
NC
NC
NC
NC
NC
NC

5.SOE-01

SlteH
EPC (mg/m3)

1.84E-03
3.68E-05
4.45E-05
1.10E04

-
-

3.68E-06
2.27E-05
1.63E-05
1.27E-05
1.76E-05
2.71E-05

1 .90E-06

9.06E-04

4.59E-06
1 .08E-03
4.55E-04
1.16E-03

-
-

2.19E-03
3.34E 06

--

HQ

251E-04
NC
NC

603E-02
NC
NC

677E-05
NC
NC
NC
NC

1 49E-04
NC
NC
NC
NC
NC
NC

1 26E-06
NC

249E 04
NC
NC
NC
NC

481E+00
1 21E-07

NC
NC
NC

Site
EPC (mg/m3)

1 10E-04

400E 04

1 45E-06

-
761E-06

1 24E-04

4.67E-06
206E 05
4.95E-04
1 94E-05

9 18E-05
7.62E-05

-

792E-05
2.96E-05

HQ

1.51 E-05
NC
NC
NC
NC
NC

2.67E 05
NC
NC
NC
NC

4 18E-05
NC
NC
NC
NC
NC
NC

1.28E06
NC

271E-04
NC
NC

5.03E 01
NC
NC
NC
NC
NC
NC

4.87E+00 || 5.03E-01

SlteL
EPC (mg/m3lJ HQ

-

1 03E 05
3.42E 07

3 18E-07
1 22E-06

-

2.40E-05
300E-05

2.88E-07

NC
NC
NC
NC
NC
NC

6 30E-06
NC
NC
NC
NC

1 74E 06
4 42E-04

NC
NC
NC
NC
NC

6.59E-06
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

4.57E-04

Notes:
- Not a constituent of potential concern in this area/medium.
HQ - Hazard Quotient.
HI - Hazard Index
EPC - Exposure Point Concentration.
NC - Not Calculated
(a) • Higher of the surface soil and subsurface soil EPC used

RME conslruction outdoor air xlsVtc scale
March 30. 2001
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SAUGET AREA 1 - EE/CA AND RI/FS
RME

IT Receptors Evaluated: I

[[Receptor 3:_____________RME Construction Worker]

ASSUMPTIONS FOR CONSTRUCTION WORKER-RME
INCIDENTAL INGESTION AND DERMAL CONTACT

GROUNDWATER

Water Ingestion Rate RME Construction Worker
Skin Exposed RME Construction Worker
Body Weight RME Construction Worker
Exposure Time (dermal route only) RME Construction Worker
Exposure Frequency RME Construction Worker
Exposure Duration (cancer) RME Construction Worker
Exposure Duration (noncancer) RME Construction Worker
Lifetime
Unit Conversion Factor (dermal route only)

RME construction groundwater xls\assum

ENSR International
Page 1 of 5

j Assumed
i Value Units

Calculated
Value

0.005 (I/day)
3339 (cm')
70 (kg)
1 (hr/day)
10 (days)/365 (days) = 2.74E-02
1 (yrs)/ 70(yrs) = 1.43E-02
1 (yrs)/1 (yrs) = 1.00E+00
70 (years)
0.001 (l/cmj)

14-Mar-01

March 30, 2001
Revision 1



SAUGET AREA 1 - EE/CA AND RI/FS
RME
CARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER - RME

Constituent

1 ,4-Dichlofobenzene
2,4,6-Trichlorophenol
3/4-Methylphenol
Arsenic
Benzene
Cadmium
Chtorobenzene
Chloroform
gamma-BHC
Lead
Nitrobenzene
Penlachlorophenol
Tetrachloroethene
Trichloroethene
2.4-D
2,4-Dinitrotoluene
Barium
Hexachlorobenzene
Pyridine

Unit
Concentration

In Groundwaler
(mg/l)

1. OOE+00
1 OOE+00
1 OOE+00
1. OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

Oral - Water Dermal - Water Dermal
Absorption Absorption Permeability
Adjustment

Factor

1
t

NA
1
1

NA
NA

1
1

NA
NA

1
1
1

NA
NA
NA

1
NA

Adjustment
Factor

1
1

NA
1

2.13
NA
NA

1
1

NA
NA

1
1
1

NA
NA
NA
1.1
NA

Constant
(cnVhr)

620E-02
500E-02
1 OOE-02
1 .60E-04
2.10E-02
1.00E-03
4.10E-02
890E-03
1 40E-02
4.00E-06
6 96E-03
6 50E 01
4.80E-02
1 60E-02
845E-03
380E-03
1 60E-04
2 10E-01
1.82E-03

Oral
Cancer

Slope Factor •
(mg/kg-day) '

2.40E-02
1 10E-02

NA
1.50E+00
1 50E-02

NA
NA

6 10E-03
1 30E+00

NA
NA

1 20E-01
520E-02
1 10E-02

NA
NA
NA

1 60E+00
NA

ADDing
Construction Worker

(mg/kg-day)

280E-08
280E-08

NA
280E-08
280E-08

NA
NA

280E-OB
280E-08

NA
NA

2 BOE-08
2 80E-08
280E-08

NA
NA
NA

280E-08
NA

Lifetime
Average

Daily Dose-Ing
(mg/kg-day)

280E-08
280E-08

NA
280E-08
280E-08

NA
NA

280E-08
2.80E-08

NA
NA

2.80E-08
280E-08
280E-08

NA
NA
NA

280E-08
NA

ADDder
Construction Worker

(mg/kg-day)

1.16E-06
9.33E-07

NA
299E-09
835E-07

NA
NA

1 66E-07
261E-07

NA
NA

1 21E-05
896E-07
299E-07

NA
NA
NA

431E-06
NA

Lifetime
Average Excess Lifetime

Daily Dose-Der.
(mg/kg-day)

1 16E-06
933E-07

NA
2.99E-09
8.35E-07

NA
NA

1 66E-07
261E-07

NA
NA

1 21E-05
896E-07
299E-07

NA
NA
NA

431E-06
NA

Cancer Risk -
Ingestion

671E-10
308E-10

NA
4 19E-08
4 19E-10

NA
NA

1 71E-10
363E-08

NA
NA

3 35E-09
1 45E-09
308E-10

NA
NA
NA

447E-08
NA

ENSR International
Page 2 of 5

Excess Lifetime
Cancer Risk -

Dermal Contact

278E-08
1 03E-08

NA
448E-09
125E-08

NA
NA

1 01E-09
340E-07

NA
NA

1 46E-06
466E-08
329E-09

NA
NA
NA

690E-06
NA

Total
Excess Lifetime

Cancer Risk

285E-08
1 06E-08

NC
464E-08
1 29E-08

NC
NC

1 18E-09
376E-07

NC
NC

1 46E-06
4B1E-08
359E-09

NC
NC
NC

694E-06
NC

RME construction groundwater xls\cancer
March 10. 2001

Revision 1



TABLE
POTENTIAL CARCINOGENIC RISK - RME
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- RME

ENSR International
Page 3 of 5

Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
3/4-Methylphenol
Arsenic
Benzene
Cadmium
Chlorobenzene
Chloroform
gamma-BHC
Lead
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Trichloroethene
2,4-D
2,4-Dinitrotoluene
Barium
Hexachlorobenzene
Pyridine

Reference
Risk

Jper mg/L^

2.85E-08
1.06E-08

NC
4.64E-08
1.29E-08

NC
NC

1.18E-09
3.76E-07

NC
NC

1.46E-06
4.81E-08
3.59E-09

NC
NC
NC

6.94E-06
NC

SlteG
EPC (mg/L) | Risk

4.95E+00
--
-

6.00E-01
1.20E-01
2.70E+00

4.20E-03
6.09E+00
7.35E-02
1.10E+00
1.30E-01
7.90E-02
5.00E+01

-
5.30E+00

-
-

NC
5.23E-08

NC
NC

7.77E-09
NC
NC
NC

1.58E-09
NC
NC

1.61E-06
6.25E-09
2.84E-10

NC
NC
NC
NC
NC

SlteH
EPC (mg/L) | Risk

1.60E+00
5.10E-02
4.80E-01
4.50E-01
2.50E+00
2.20E+01
2.70E+00

-

8.19E+00
-

4.50E-01
3.30E-02

-
4.20E-01

-

1.80E-02

4.55E-08
5.39E-10

NC
2.09E-08
3.24E-08

NC
NC
NC
NC
NC
NC

6.57E-07
1.59E-09

NC
NC
NC
NC

1.25E-07
NC

Site
EPC^mg/L)L Risk

1.30E+00

--
-

5.10E-01
7.85E-01
8.90E-tOO
2.90E+00

2.61 E+00
1.30E-02
3.80E+00
2.90E-01

3.80E-02
5.85E+01

-

3.70E-08
NC
NC
NC

6.60E-09
NC
NC

3.43E-09
NC
NC
NC

5.55E-06
1.39E-08

NC
NC
NC
NC
NC
NC

SfteL
EPC (mg/L) | Risk

8.70E-01
--

7.90E-01

2.70E-01

-

-

1.50E-01
7.20E-02

--

-

-
3.90E-01

2.48E-08
NC
NC

3.67E-08
NC
NC
NC
NC
NC
NC
NC

2.19E-07
3.46E-09

NC
NC
NC
NC
NC
NC

Total:|| 1.67E-06|| 8.83E-07|| 5.61E-06|| 2.84E-07
Notes:
-- Not a constituent of potential concern in this
area/medium.
EPC - Exposure Point Concentration.

NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
(a) - Risks divided by the number of wells in

RME construction groundwater.xls\c scale
March 30, 2001

Revision 1



SAUGET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER

ENSR International
Page 4 ol 5

CONSTRUCTION WORKER - RME

Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
3/4-Methytphenol
Arsenic
Benzene
Cadmium
Chlorobenzene
Chloroform
gamma-BHC
Lead
Nitrobenzene
Penlachlorophenol
Telrachloroelhene
Trichloroelhene
2,4-D
2,4-Dinilrotoluene
Barium
Hexachlorobenzene
Pyridine

Unit
Concenlralion

In Groundwater
(mg/1)

1 .OOE+00
1.00E+00
1 .OOE+00
1 OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 .OOE+00
1 .OOE+00
1 OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

Oral - Water
Absorption
Adjustment

Factor

1
NA

1
1
1
1
1
1
1

NA
1
1
1
1
1
1
1
1
1

Dermal - Water
Absorption
Adjustment

Factor

1
NA

1
1

2.13
40

1
1
1

NA
1
1
1

1.

Dermal
Permeability

Constant
Jcm/hr)

6.20E-02
500E-02
1.00E-02
1 60E-04
2 10E-02
1 .OOE-03
4 10E-02
890E-03
1 40E-02
400E-06
6.96E-03
650E-01
4.80E-02
1 60E-02
845E-03
380E-03
1 .60E-04
2.10E-01
1.82E-03

Oral
Reference

Dose
(mg/kg-day)

3.00E-02
NA

5.00E-02
300E-04
3.00E-03
5.00E-04
2.00E-02
1.00E-02
3.00E-04

NA
5.00E-04
3.00E-02
1 .OOE-02
6.00E-03
1 .OOE-02
2.00E-03
7. OOE-02
8.00E-04
1 .OOE-03

ADDing
Construction Worker

(mg/kg-day)

1.96E-06
NA

1 .96E-06
1 .96E-06
1 96E-06
1.96E-06
1.96E-06
1 .96E-06
1 .96E-06

NA
1.96E-06
1.96E-06
1 .96E-06
1 .96E-06
1 .96E-06
1 96E-06
1 .966-06
1 96E-06
1 .96E-06

Chronic
Average

Daily Dose-Ing.
(mg/kg-day)

1.96E-06
NA

1 96E-06
1 96E-06
1 .96E-06
1 .96E-06
1.96E-06
1.96E-06
1 96E-06

NA
1 .96E-06
1 96E-06
1 96E-06
1 96E-06
1 96E-06
1 96E-06
1 96E-06
1 96E-06
1 96E-06

ADDder
Construction Worker

(mg/kg-day)

8.10E-05
NA

1.31E-05
209E-07
585E-05
5.23E-05
5.36E-05
1.16E-05
1 .83E-05

NA
9.10E-06
8.49E-04
627E-05
2.09E-05
1.10E-05
4.97E-06
2.09E-07
3.02E-04
2.38E-06

Chronic
Average Hazard

Daily Dose-Der Index -
(mg/kg-day) Ingeslion

8.10E-05 6.52E-05
NA NA

1.31E-05 3.91 E-05
209E-07 6 52E-03
5.85E-05 6.52E-04
5.23E-05 3.91 E-03
5.36E-05 9.78E-05
1.16E05 1.96E-04
1.83E-05 6.52E-03

NA NA
9.10E-06 3.91E-03
8 49E-04 6.52E-05
6.27E-05 1.96E-04
2.09E-05 3.26E-04
1 10E-05 1.96E-04
4.97E-06 9.78E-04
2.09E-07 2.80E-05
302E-04 2.45E-03
2.38E-06 1.96E-03

Hazard
Index -

Dermal Contact

2.70E-03
NA

261E-04
697E-04
1 .95E-02
1.05E-01
268E-03
1.16E-03
6 10E-02

NA
1.82E-02
2.83E-02
627E-03
3.48E03
1 10E-03
2.48E-03
2.99E-06
377E-01
238E-03

Total
Hazard

Index

2.77E-03
NC

3.01 E-04
7.22E-03
2.01E-02
1.08E-01
2.78E-03
1.36E-03
6.75E-02

NC
2.21E-02
284E 02
6.47E-03
3.81 E-03
1.30E-03
3.46E-03
3.09E-05
3.80E-01
434E-03

RME construction groundwaler xlsVnoncancer
March 30, 2001
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POTENTIAL CARCINOGENIC RISK - RME
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- RME
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Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
3/4-Methylphenol
Arsenic
Benzene
Cadmium
Chlorobenzene
Chloroform
gamma-BHC
Lead
Nitrobenzene
Pentachlorophenol
Tetrachloroelhene
Trichloroethene
2,4-D
2,4-Dinitrotoluene
Barium
Hexachlorobenzene
Pyridine

Reference II
HO Site G

Jpermg/LlHEPCjrng/L)

2.77E-03
NC

3.01 E-04
7.22E-03
2.01 E-02
1.08E-01
2.78E-03
1.36E-03
6.75E-02

NC
2.21 E-02
2.84E-02
6.47E-03
3.81 E-03
1.30E-03
3.46E-03
309E-05
3.80E-01
4.34E-03

4.95E+00
-
-

6.00E-01
1.20E-01
2.70E+00

-
4.20E-03
6.09E+00
7.35E-02
1.10E+00
1.30E-01
7.90E-02
5.00E+01

-
5.30E+00

-
-

HQ

NC
NC
NC
NC

1.21 E-02
1.30E-02
7.50E-03

NC
2.84E-04

NC
T.62E-03
3.12E-02
8.41 E-04
3.01 E-04
6.50E-02

NC
1.64E-04

NC
NC

TotalfJL 1.32E-01

SlteH
EPC (mg/Ll] HQ

1 .60E+00
5.10E-02
4.80E-01
4.50E-01
2.50E+00
2.20E+01
2.70E+00

-

8.19E+00
-

4.50E-01
3.30E-02

4.20E-01
-
-

1.80E-02

4.43E-03
NC

1 .44E-04
3.25E-03
5.03E-02
2.39E+00
7.50E-03

NC
NC
NC
NC

1.28E-02
2.13E-04

NC
5.46E-04

NC
NC

6.84E-03
NC

Sitel
EPC(mg/L)l HQ

1.30E+00

--

5.10E-01
7.85E-01
8.90E+00
2.90E+00

-
2.61 E+00
1 .30E-02
3.80E+00
2.90E-01

3.80E-02
5.85E+01

3.60E-03
NC
NC
NC

1.03E-02
8. 51 E-02
2.47E-02
3.94E-03

NC
NC

2.87E-04
1.08E-01
1.88E-03

NC
NC

1.32E-04
1.81E-03

NC
NC

SlteL
EPCJmg/141 HQ

8.70E-01

7.90E-01
-

2.70E-01

--
--
-

1.50E-01
7.20E-02

-

--
3.90E-01

2.41 E-03
NC
NC

5.70E-03
NC

2.93E-02
NC
NC
NC
NC
NC

4.26E-03
4.66E-04

NC
NC
NC
NC
NC

1.69E-03
2.47E+00|[ 2.40E-01|| 4.38E-02

Notes:

-- Not a constituent of potential concern in this
area/medium.
HI - Hazard Index.
HO - Hazard Quotient.
EPC - Exposure Point Concentration.
NC - Not Calculated, no dose-response value

RME construction groundwaler.xls\nc scale
March 30. 2001
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Assumed
Value Units

Calculated
Value

2.5 (mj air/hour)
70 (kg)
8 (hrs/day) = 8.00E+00
40 (days)/365 (days) = 1.10E -01

1 (yrs)/70(yrs) = 1.43E-02
1 (yrs)/1(yrs)= 1.00E+00

70 (years)

March 30, 2001
Revision 1

SAUGET AREA 1 - EE/CA AND RI/FS
RME

[[Receptor:

Receptors Evaluated:

RME Construction Worker

ASSUMPTIONS FOR CONSTRUCTION WORKER - HME
INHALATION OF TRENCH AIR j

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker
RME Construction Worker

RME construction trench air.xlsVassum



SAUGET AREA 1
RME

EE/CA AND RI/FS

ENSR International
Page 2 of 5

CARCINOGENIC ASSESSMENT
INHALATION OF
TRENCH AIR
CONSTRUCTION WORKER - RME

Unit Inhalation
Concentration Absorption

Constituent

Benzene
Chtorobenzene
Chloroform
Tetrachloroethene
Toluene
Trichloroelhene

Inhalation
Cancer ADDinh

Lifetime
Average Excess Lifetime

In Air Adjustment Slope Factor RME Construclion Worker Daily Dose - Inh. Cancer Risk •
(mg/mj air) Factor (mg/kg-day) ' (mg/kg-day) (m /̂kg-day) Inhalation

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00

1
NA

0.66
1

NA
1

7.70E-03
NA

8.05E-02
2.00E-03

NA
6.00E-03

4.47E-04
NA

2.95E-04
4.47E-04

NA
4.47E-04

4.47E-04
NA

2.95E-04
4.47E-04

NA
4.47E-04

3.44E-06
NC

2.38E-05
8.95E-07

NC
2.68E-06

14-Mar-01

RME construction trench air.xls\cancer
March 30, 200)
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TABLE
POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - RME
TRENCH AIR

Constituent

Benzene
Chlorobenzene
Chloroform
Telrachloroethene
Toluene
Trichloroethene

Reference
Risk

(per mg/m3)

3.44E-06
NC

238E-05
895E-07

NC
2.68E-06

Total:

SiteG
EPC(mg/m3) | Risk

1.62E-OZ
674E-02

3 13E-03

1 03E-02

560E-08
NC
NC

2.80E-09
NC

277E-08

B.65E-08

SlteH
EPC (mg/m3) | Risk

6.77E 02
674E-02

795E-04
-
--

233E-07
NC
NC

7 12E-10
NC
NC

2.34E-07

Sllel
EPCJmg/m3)

1 38E-02
2 22E-01
795E-02
699E-03

Risk

4 76E-08
NC

1 89E-06
625E-09

NC
NC

SiteL
EPC (mg/m3)

t 74E-03

--

Risk

NC
NC
NC

1 55E-09
NC
NC

1.94E-06 || 1.55E-09

Notes
-- Not a constituent ol potential concern in this area/medium
EPC • Exposure Point Concentration
NC - Not Calculated, no dose-response value or not a constituent ol potential concern in this areaymedium

RME construction trench air xls\c scale
March 30. ?OOI
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SAUGET AREA 1 - EE/CA AND RI/FS
RME
NONCARCINOGENIC ASSESSMENT
INHALATION OF
TRENCH AIR
CONSTRUCTION WORKER - RME

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average Hazard

In Air Adjustment Dose RME Construction Worker Daily Dose-inh Index -
Constituent (mg/mj air) Factor (mg/kg-day)________(mg/kg-day) (mg/kg-day) Inhalation

Benzene
Chtorobenzene
Chloroform
Tetrachloroethene
Toluene
Trichloroethene

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1 .OOE+00

1
1
1
1
1

NA

1.70E-03
5.71E-03
8.60E-05
1.14E-01
1.14E-01

NA

3.13E-02
3.13E-02
3.13E-02
3.13E-02
3.13E-02

NA

3.13E-02 1.84E+01
3.13E-02 5.48E+00
3.13E-02 3.64E+02
3.13E-02 2.75E-01
3.13E-02 2.75E-01

NA NC

RME construction trench air xls\noncancer
March 30. 2001
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TABLE
POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - RME
TRENCH AIR

Constituent

Benzene
Chlorobenzene
Chloroform
Telrachloroethene
Toluene
Trichloroethene

Reference
HQ

(per mg/m3)

1 84E+01
5 48E+00
364E+02
2 75E-01
275E-01

NC

Total:

SiteG
EPC (mg/m3)

1 62E-02
674E-02

3 13E-03

1 03E-02

HQ

299E-01
370E-01

NC
861E-04

NC
NC

6.70E-01

SiteH
EPC (mg/m3)

677E-02
674E-02

795E-04
-
--

HQ

1 25E+00
3 70E-01

NC
2 18E-04

NC
NC

1.62E+00

Silel
EPC (mg/m3)

1 38E-02

222E-01
7.95E-02
6.99E-03

HQ

254E-01
1 22E+00
289E+01
1 92E-03

NC
NC

SlteL
EPC (mg/m3)

1 74E-03

HQ

NC
NC
NC

4 77E-04
NC
NC

3.04E+01 || 4.77E-04

Notes:
-- Not a constiluent of potential concern in this area/medium
EPC • Exposure Point Concentration
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium

RME construction trench air xls\nc scale
March 30, 2001

Revision }



ENSR International
Page 1 of 5

SAUGET AREA 1 - EE/CA AND RI/FS
MLE

[[Receptor 3:

Receptors Evaluated

MLE Construction Worker]

ASSUMPTIONS FOR CONSTRUCTION WORKER MLE
INCIDENTIAL INGESTION AND DERMAL CONTACT SOIL

Assumed
Value Units

Calculated
Value

Soil Ingestion Rate
Soil on Skin
Skin Exposed
Body Weight
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker

64
0.19
3339

70
20

1
1

70
1.00E-06

(mg soil/day)
(mg/cm'')
(cm')
(kg)
(days)/365(days) =
(years)/70(years) =
(yrs)/1(yrs) =
(years)
(kg/mg)

5.48E-02
1.43E-02
1 .OOE+00

14-Mar-01

MLE construction soil.xls\assum
March 30, 2001
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER MLE

ENSR International
Page 2 of 5

Unit Oral - Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing Average ADDder Average Excess Lifetime Excess Lifetime

in Soil Adjustment Adjustment Slope Faclor MLE Construction Worker Daily Dose-Ing. MLE Construction Worker Daily Dose-Der. Cancer Risk - Cancer Risk -
Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroelhene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

(mo/kg soil)

1 OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 OOE+00
1 .OOE+00
1. OOE+00
1 OOE+00
1. OOE+00
1 .OOE+00
1 OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00
1 0OE+00
1 OOE+00
1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 OOE+00
1 .OOE+00
1 .OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

Factor

1
1

NA
NA
NA
03

1
029
029
0.29

NA
NA

1
029

NA
NA

1
1

NA
0.83

NA
NA
NA
NA

0.83
NA

1
NA
NA

1

Factor (mg/kg-day) "

001
0.01

NA
NA
NA

0.001
0.02
002
002
0.02

NA
NA

0.01
0.02

NA
NA

001
001

NA
004

NA
NA
NA
NA

0.04
NA

0.016
NA
NA

0.01

2.40E-02
1.10E-02

NA
NA
NA

1.50E+00
1 .50E-02
7.30E-01
7.30E+00
7.30E-01

NA
NA

6.10E-03
7.30E+00

NA
NA

1.20E-01
5.20E-02

NA
2.00E+00

NA
NA
NA
NA

1 .60E+00
NA

7.50E-03
NA
NA

1.10E+00

(mg/kg-day)

7.16E-10
7.16E-10

NA
NA
NA

2.15E-10
7.16E-10
2.08E-10
208E-10
2.08E 10

NA
NA

7.16E-10
2.08E-10

NA
NA

7.16E-10
7 16E-10

NA
594E-10

NA
NA
NA
NA

5.94E-10
NA

7.16E-10
NA
NA

7.16E-10

(mg/kg-day)

7.16E-10
7.16E-10

NA
NA
NA

2 15E-10
7.16E-10
208E-10
2.08E-10
2.08E-10

NA
NA

7.16E-10
208E-10

NA
NA

7.16E-10
7.16E-10

NA
5.94E-10

NA
NA
NA
NA

5.94E-10
NA

7.16E-10
NA
NA

7 16E-10

(mg/kg-day)

7.09E-11
7.09E-11

NA
NA
NA

709E-12
1.42E-10
1.42E-10
1.42E-10
1.42E-10

NA
NA

7.09E-11
1.42E-10

NA
NA

7.09E-11
7.09E-11

NA
2.84E-10

NA
NA
NA
NA

2.84E-10
NA

1.14E-10
NA
NA

709E 11

{mg/kg-day)

709E-11
7.09E-11

NA
NA
NA

709E-12
1.42E-10
1 42E-10
1.42E-10
1.42E-10

NA
NA

7.09E-11
1.42E-10

NA
NA

709E-11
7.09E-11

NA
2.84E-10

NA
NA
NA
NA

2.84E-10
NA

1.14E-10
NA
NA

7.09E-11

Ingeslion Dermal Contact

1.72E-11
7.87E-12

NA
NA
NA

322E-10
1.07E-11
1 52E-10
1.52E-09
1.52E-10

NA
NA

4.37E-12
1.52E-09

NA
NA

8.59E-11
3.72E-11

NA
1.19E-09

NA
NA
NA
NA

9.50E-10
NA

5.37E-12
NA
NA

7.87E-10

1.70E-12
7.80E-13

NA
NA
NA

1.06E-11
2.13E-12
1.04E-10
1.04E-09
1.04E-10

NA
NA

4.33E-13
1.04E-09

NA
NA

8.51E-12
3.69E 12

NA
568E-10

NA
NA
NA
NA

4 54E 10
NA

851E-13
NA
NA

7.80E-11

Total
Excess Lifetime

Cancer Risk

1.89E-11
8.65E-12

NC
NC
NC

333E-10
1.29E-11
2.55E-10
2.55E-09
2.55E-10

NC
NC

4.80E-12
2.55E-09

NC
NC

9.44E-11
4.09E-11

NC
1.76E 09

NC
NC
NC
NC

1 .40E-09
NC

622E-12
NC
NC

8.65E-10

March 30, 2001
MLE construction soil xls\cancer Revision 1
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TABLE
POTENTIAL CARCINOGENIC RISK - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER MLE
SAUGET AREA 1 - EE/CA AND RI/FS

Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nilroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
3enzo(a)pyrene
Benzo(b)lluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anlhracene
Lead
Nickel
Pentachlorophenol
Telrachloroelhene
Toluene
Total PCBs
1 ,2.4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Melhylene Chloride
Phosphorous
Selenium
Toxaphene

Reference
Risk (per mg/kg)

1.89E-11
865E-12

NC
NC
NC

3.33E-10
1 29E-11
2.55E-10
2.55E-09
2.55E-10

NC
NC

480E-12
255E-09

NC
NC

9.44E-11
4.09E-11

NC
1 76E-09

NC
NC
NC
NC

1.40E-09
NC

622E-12
NC
NC

8.65E-10
Total:

SlteG
EPC (mg/kg) | Risk

-
-

1.53E+01

1 .08E+02
1.16E+01

1.32E+03
1.88E+01
485E+01
908E+02

-
500E+03

3.43E+01

-
537E+02

--

NC
NC
NC
NC
NC
NC

1.97E-10
NC
NC
NC
NC
NC

5.58E-1 1
NC
NC
NC

1.24E-07
7.69E-10

NC
1.59E-06

NC
NC
NC
NC

4.82E-08
NC
NC
NC
NC
NC

1.77E-06

SileH
EPC (mg/kg) | Risk

6.32E+03
3.07E+02
1.50E+02
1.83E+03

-
-

1.52E+01
1 .26E+02
1 .36E+02
7.10E+01
1.88E+02
9.76E+01

-
3.17E+01

1.77E+03
--
-

2.28E+01
2.73E+03
1.33E+03
6.48E+03

3.86E+03
6.34E+00

1 19E-07
2.65E-09

NC
NC
NC
NC

1.96E-10
322E-08
348E-07
1 81E-08

NC
NC
NC

8.09E-08
NC
NC
NC
NC
NC

480E-06
NC
NC
NC
NC
NC
NC

3.94E-11
NC
NC
NC

Sltel
EPC (mg/kg) | Risk

255E+02

2.23E+03

381E+00

347E+01

2.06E+03

1 13E+01
1 81E+02
1.40E + 03
829E + 01

1.S3E+03
2.58E»02

1 32E+03
493E+02

481E-09
NC
NC
NC
NC
NC

490E-11
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3 17E-07
NC
NC
NC
NC

3.63E-07
NC
NC
NC
NC

426E-07

SiteL
EPC (mg/kg) | Risk

-
5.36E+01
201E+00

1 25E+00
6.80E+00

6.65E+01
2.58E+02

480E+00

NC
NC
NC
NC
NC

1.78E-08
258E-11

NC
NC
NC
NC
NC

3.26E-1I
NC
NC
NC
NC
NC
NC

4.53E-07
NC
NC
NC
NC

674E 09
NC
NC
NC
NC
NC

5.40E-06|| 1.11E-06|| 4.78E-07

Notes:
-• Not a constituent of potential concern in Ihis area/medium
EPC - Exposure Point Concentration.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium
(a) • Higher ol surface soil and subsurface soil EPC used.

MLE construction soil.xls\c scale
March 30. 2001
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER MLE

Unit Oral - Soil Dermal - Soil
Concentration Absorption Absorption

in Soil Adjustment Adjustment
Constituent

1,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrone
Benzo(b)lluoran!hene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a ,h)anthracene
Lead
Nickel
Penlachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

MLE construction soil.xls\noncancer

(mg/kg-soil)

1 .OOE+00
1 OOE+00

OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
.OOE+00
.OOE+00
.OOE+00
OOE+00
.OOE+00
OOE+00
.OOE+00
.OOE+00

1 OOE+00
1. OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1. OOE+00
1. OOE+00
1 OOE+00
1 .OOE+00
1 OOE+00
1. OOE+00
1. OOE+00
1 .OOE+00
1. OOE+00
1. OOE+00

Factor

1
NA

1
NA

1
0.3

1
NA
NA
NA

1
1
1

NA
NA

1
1
1
1

0.83
1
1
1
1

0.83
1
1
1
1

NA

Factor

0.01
NA

0.01
NA

0.007
0.001

0.02
NA
NA
NA

0.04
0.01
001

NA
NA

0.08
0.01
0.01
001
0.04
0.01
0.01

0.001
0.1

0.04
001

0.016
0.001
0.001

NA

Oral
Reference ADDing

Chronic
Average ADDder

Chronic
Average Hazard

Dose MLE Construction Worker Daily Dose-Ing LE Construction Worker Daily Dose-Der. Index -
(mg/kg-day)

3.00E-02
NA

300E-03
NA

400E-04
3.00E-04
300E-03

NA
NA
NA

5.00E-04
2.00E-02
1 .OOE-02

NA
NA

2.00E-02
3.00E-02
1 OOE-02
200E-01
200E-05
1 .OOE-02
900E-02
7. OOE-02
2.00E-03
8.00E-04
4.67E-02
600E-02
200E-05
500E-03

NA

(mg/kg-day)

5.01 E-08
NA

501E-08
NA

5.01 E-08
1.50E-08
5.01 E-08

NA
NA
NA

5.01 E-08
5.01 E-08
5.01E-08

NA
NA

5.01 E-08
5.01 E-08
5 01 E-08
5.01 E-08
4.16E-08
5 01 E-08
5.01 E 08
5.01 E-08
5.01 E-08
4.16E-08
5.01E-08
5.01 E-08
5.01 E-08
5.01 E-08

NA

(mg/kg-day)

5.01 E-08
NA

5.01E-08
NA

5.01 E-08
1.50E-08
5 01 E-08

NA
NA
NA

501E-08
5.01 E-08
5.01 E-08

NA
NA

5.01 E-08
5.01 E-08
5.01E 08
5.01 E 08
4.16F.-08
5.01 E-08
5.01 E-08
501E-OB
5.01 E-08
4.16E-08
5.01 E-08
5.01E-08
501E-08
5.01E-08

NA

(mg/kg-day)

4.97E-09
NA

4.97E-09
NA

3.48E-09
497E-10
993E-09

NA
NA
NA

1 .99E-08
4.97E-09
4.97E-09

NA
NA

3.97E-08
4.97E-09
497E-09
497E-09
1 99E-08
4.97E-09
4.97E-09
4.97E-10
4.97E-08
1.99E-08
4.97E-09
795E-09
4.97E-10
4.97E-10

NA

(mg/kg-day) Ingestion

4.97E-09 1.67E-06
NA NA

4.97E-09 1.67E-05
NA NA

3.48E-09 1.25E-04
497E-10 5.01 E 05
9.93E-09 1.67E-05

NA NA
NA NA
NA NA

1.99E-08 1 OOE-04
4 97E-09 2.50E-06
4.97E-09 5.01 E-06

NA NA
NA NA

3.97E-08 2.50E-06
4.97E-09 1 67E-06
497E-09 5 01 E-06
4 97E-09 2.50E-07
1 99E-08 2.08E-03
4.97E 09 5.01E-06
4 97E-09 5.57E-07
4.97E-10 7.16E-07
4.97E-08 2.50E-05
1 99E-08 5.20E-05
497E-09 1.07E-06
7 95E 09 8 35E-07
4 97E-10 2 50E-03
497E-10 1.00E-05

NA NA

Hazard Total
Index - Hazard

Dermal Contact Index

1.66E-07 1.84E-06
NA NC

1.66E-06 1.84E-05
NA NC

8.69E-06 1.34E-04
1 66E-06 5.18E 05
3 31 E-06 2.00E-05

NA NC
NA NC
NA NC

3.97E-05 1.40E-04
248E-07 275E-06
4.97E-07 5. 51 E-06

NA NC
NA NC

1.99E-06 449E06
1.66E-07 1 84E-06
497E-07 551E-06
248E-08 275E-07
9.93E-04 3.07E-03
4.97E-07 5 51 E-06
5.52E 08 6.12E-07
709E-09 723E-07
2.48E-05 499E-05
248E-05 768E-05
1 06E-07 1 18E-06
1 32E-07 9.67E-07
2.48E-05 2.53E-03
993E-08 1.01E-05

NA NC

March 30, 2001
Revision 1



ENSR International
Page 5 ol 5

TABLE
POTENTIAL HAZARD INDEX - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
SOIL
CONSTRUCTION WORKER MLE
SAUGET AREA 1 - EE/CA AND RI/FS

Constituent

t ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
3enzene
3enzo(a)anlhracene
Benzo(a)pyrene
3enzo(b)lluoranlhene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

Reference
HI (per mg/kg)

t 84E-06
NC

1 84E-05
NC

1 34E-04
5 18E-05
200E-05

NC
NC
NC

1 40E-04
2 75E-06
551E-06

NC
NC

449E-06
1 84E-06
551E-06
275E-07
307E-03
551E-06
6 12E-07
7 23E-07
499E-05
7 68E-05
1 18E-06
967E-07
253E-03
1 01E-05

NC

SlteG
EPC {mg/kg)

1 53E401

1 08Et02
1 16E+01

1 32E+03
1 88E+01
4 85E+01
9 08E+02

500Et03

343E+01

5 37E+02

HQ

NC
NC
NC
NC
NC
NC

3.07E-04
NC
NC
NC
NC

299E-04
640E-05

NC
NC
NC

2.42E-03
1.04E-04
1.33E-05
279E+OC

NC
NC

362E-03
NC

2.63E-03
NC
NC

1.36Et<X
NC
NC

SlleH
EPC (mg/kg) | HQ

632E+03
3.07E+02
).50E+02
1 83E+03

-

1 52E+01
1 26E+02
1.36E+02
7.10E+Ot
1 88E+02
9.76E+01

3 17E+01

1 77E+03

228E+01
2 73E+03
t 33Et03
6.48E+03

386E+03
634E400

t 16E-02
NC

276E-03
NC
NC
NC

3 05E-04
NC
NC
NC

2 63E-02
269E-04

NC
NC
NC

793E-03
NC
NC

6 28E-06
8 40E+00
7 33E-03
397E-03

NC
NC
NC

456E-03
6 I3E-06

NC
NC
NC

Total Hl:|| 4.16E+00]| 8.46E+OC

Site I
EPC (mg/kg) | HQ

2 55E+02

-

223E+03

381E+00

347E+01

206E+03

1 13E401
1 8IE+02
1 40E+03
829E+01

t 53E+03
25BE402

-

1 32E+03
4 93E+02

467E 04
NC
NC
NC

299E-01
NC

762E-05
NC
NC
NC
NC

9 54E-05
NC
NC
NC
NC
NC
NC

3 10E-06
555E-01
7 70E-03
5 07E-05

NC
763E-02
1 98E-02

NC
NC
NC

1 34E-02
NC

SlleL
EPC (mg/kg) | HQ

536E+01
201E+00

1 25E+00
680E+00

665E401
2 58E+02

480EtOO

NC
NC
NC
NC
NC

2 78E-03
401E-05

NC
NC
NC
NC

344E-06
374E-05

NC
NC
NC
NC
NC

1 83E-05
793E-01

NC
NC
NC
NC

3 69E-04
NC
NC
NC
NC
NC

9.71E-01JL 7.96E-01
Notes
-- Not a constituenl ol concern in this area/medium
EPC - Exposure Point Concentration
HI - Hazard Index
HQ - Hazard Quotient
NC - Not Calculated, no dose-response value or nol a constituent ol potential concern in this area/medium
(a) - Higher of surface soil and subsurface soil EPC used

MLE construction soil xls\nc scale
March 30. ?f)()t

revision I
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Assumed
Value Units

Calculated
Value

1.5 (mj air/hour)
70 (kg)
8 (hrs/day) = 8.00E+00

20 (days)/365 (days) = 5.48E-02
1 (yrs)/70(yrs) = 1.43E-02
1 (yrs)/1(yrs)= 1.00E+00

70 (years)

March 30, 2001
Revision 1

SAUGET AREA 1 - EE/CA AND RI/FS
MLE

[[Receptor 1:

Receptors Evaluated:

MLE Construction Worker

ASSUMPTIONS FOR CONSTRUCTION WORKER - MLE
INHALATION OF OUTDOOR AIR PARTICULATES I

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker

MLE construction outdoor air.xls\assum
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SAUGET AREA 1 - EE/CA AND RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICIPATES
CONSTRUCTION WORKER - MLE

Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Cadmium
Chlorobenzene
Chlorotorm
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

Unit Inhalation
Concentration Absorption

In Air Adjustment
(mg/mj air) Factor

1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

1
1
1

NA
NA

1
1
1
1
1
1

NA
0.66

1
NA
NA
NA

1
NA

1
NA
NA
NA

1
1.1
NA

1
NA
NA

1

Inhalation Lifetime
Cancer ADDinh Average Excess Lifetime

Slope Factor MLE Construction Worker Daily Dose - Inh. Cancer Risk -
(mg/kg-day)' (mg/kg-day) (mg/kg-day) Inhalation

2.20E-02
1 .09E-02

NA
NA
NA

1.50E+01
7.70E-03
3.10E-01
3.10E+00
3.10E-01
6.30E+00

NA
8.05E-02
3.10E+00

NA
NA
NA

2.00E-03
NA

2.00E+00
NA
NA
NA

8.40E+00
1.61E+00

NA
1.65E-03

NA
NA

1.12E+00

1.34E-04
1.34E-04
1 .34E-04

NA
NA

1.34E-04
1.34E-04
1.34E-04
1.34E-04
1 .34E-04
1.34E-04

NA
8.86E-05
1.34E-04

NA
NA
NA

1.34E-04
NA

1 .34E-04
NA
NA
NA

1.34E-04
1.48E-04

NA
1.34E-04

NA
NA

1.34E-04

1 .34E-04
1 .34E-04
1 .34E-04

NA
NA

1 .34E-04
1.34E-04
1 .34E-04
1.34E-04
1.34E-04
1 .34E-04

NA
8.86E-05
1.34E-04

NA
NA
NA

1.34E-04
NA

1.34E-04
NA
NA
NA

1.34E-04
1.48E-04

NA
1.34E-04

NA
NA

1.34E-04

2.95E-06
1.46E-06

NC
NC
NC

2.01 E-03
1.03E-06
4.16E-05
4.16E-04
4.16E-05
8.45E-04

NC
7.13E-06
4.16E-04

NC
NC
NC

2.68E-07
NC

2.68E-04
NC
NC
NC

1.13E-03
2.38E-04

NC
2.21E-07

NC
NC

1 .50E-04

MLE construction outdoor air.xls\cancer
March 30, 2001

Revision 1
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TABLE
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - MLE

Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nilroaniline
Antimony
Arsenic
Benzene
3enzo(a)an!hracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a.h)anlhracene
Lead
Nickel
Penlachlorophenol
Tetrachloroelhene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

Reference
Risk (per mg/m3)

2.95E-06
1 46E-06

NC
NC
NC

201E-03
1 03E-06
4 16E-05
4 16E-04
4 16E-05
8.45E-04

NC
7 13E-06
4.16E-04

NC
NC
NC

2.68E-07
NC

2.68E-04
NC
NC
NC

1.13E-03
238E-04

NC
2.21E-07

NC
NC

1.50E-04

SiteG
EPC (mg/m31

-

9.21E-07

--
6.51E-06
698E-07

-

791E-05
1 13E-06
2.91E-06
5.45E-05

-

300E-04
-

206E-06
--

3.22E-05
-

Risk

NC
NC
NC
NC
NC
NC

9.51E-13
NC
NC
NC
NC
NC

4.97E-12
NC
NC
NC
NC

3.03E-13
NC

1 46E-08
NC
NC
NC
NC

4.89E-10
NC
NC
NC
NC
NC

Total :|| 1.51E-OC

SiteH
EPC (mg/m3) | Risk

3.79E-04
1.84E-05
9.01 E-06
1.10E-04

-

9.13E-07
7.58E-06
8.18E-06
4.26E-06
1.13E-05
5.86E-06

1.90E-06
--

1 .06E-04
-
-

1.37E-06
1 .64E-04
7.99E-05
3.89E-04

2.32E-04
3.80E-07

1.12E-09
2.68E-11

NC
NC
NC
NC

943E-13
3 15E-10
3.40E-09
1.77E-10
9.54E-09

NC
NC

7.91E-10
NC
NC
NC
NC
NC

440E-08
NC
NC
NC
NC
NC
NC

839E-14
NC
NC
NC

Site
EPC(mg/m3)| Risk

1 53E-05

1.34E-04
-

228E-07

208E-06

1.24E-04

-
676E-07
1 08E-05
8.39E 05
4 97E-06

-
9.18E-05
1 55E-05

792E-05
296E-05

4.51E-11
NC
NC
NC
NC
NC

2.36E-13
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

291E 09
NC
NC
NC

1.03E 07
368E-09

NC
NC
NC
NC

4.44E-09

5.94E-08|| 1.15E-07

SlteL
EPC (mg/m3) | Risk

--
322E-06
1 20E-07

7.49E-08
408E-07

3.99E-06
1 55E-05

288E 07
--

NC
NC
NC
NC
NC

6.48E-09
1 24E-13

NC
NC
NC
NC
NC

291E-12
NC
NC
NC
NC
NC
NC

4 15E-09
NC
NC
NC
NC

684E-11
NC
NC
NC
NC
NC

1.07E-08
Notes:
-• Not a constituent ol potential concern in this area/medium.
EPC - Exposure Point Concentration
NC - No! Calculated.
(a) - Higher ol the surface soil and subsurface soil EPC used.

MLE construction outdoor air xls\c scale
March 30. 2001

Revision 1
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SAUGET AREA 1 - EE/CA AND RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - MLE

Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Cadmium
Chlorobenzene
Chloroform
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Methylene Chloride
Phosphorous
Selenium
Toxaphene

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average

In Air Adjustment Dose MLE Construction Worker Daily Dose-inh
(mg/nr'air) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day)

1 OOE+00
1 OOE+00
1 .OOE+00

.OOE+00
OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00
.OOE+00

1 .OOE+00
1 OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 OOE+00
1 OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00

1
NA

1
1

NA
NA

1
NA
NA
NA
NA

1
1

NA
NA
NA
NA

1
1

NA
1

NA
1
1

NA
1
1

NA
NA
NA

2.29E-01
NA
NA

5.71 E-05
NA
NA

1.70E-03
NA
NA
NA
NA

5.71 E-03
8.60E-05

NA
NA
NA
NA

1.14E-01
1.14E-01

NA
5.71 E-02

NA
1.43E-04
5.71E-06

NA
1.43E-05
8.60E-01

NA
NA
NA

9.39E-03
NA

9.39E-03
9.39E-03

NA
NA

9.39E-03
NA
NA
NA
NA

9.39E-03
9.39E-03

NA
NA
NA
NA

9.39E-03
9.39E-03

NA
9.39E-03

NA
9.39E-03
9.39E-03

NA
9.39E-03
9.39E-03

NA
NA
NA

9.39E-03
NA

9.39E-03
9.39E-03

NA
NA

9.39E-03
NA
NA
NA
NA

9.39E-03
9.39E-03

NA
NA
NA
NA

9.39E-03
9.39E-03

NA
9.39E-03

NA
9.39E-03
9.39E-03

NA
9.39E-03
9.39E-03

NA
NA
NA

Hazard
Index -

Inhalation

4.10E-02
NC
NC

1 .64E+02
NC
NC

5.53E+00
NC
NC
NC
NC

1 .65E+00
1 .09E+02

NC
NC
NC
NC

8.24E-02
8.24E-02

NC
1.64E-01

NC
6.58E+01
1 .64E+03

NC
6.58E+02
1.09E-02

NC
NC
NC

MLE construction outdoor air.xls\noncancer
March 30, 2001
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TABLE
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR PARTICULATES
CONSTRUCTION WORKER - MLE

Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
4-Nitroaniline
Antimony
Arsenic
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
3enzo(b)lluoranthene
Cadmium
Chlorobenzene
Chlorolorm
Dibenzo(a,h)anthracene
Lead
Nickel
Pentachlorophenol
Tetrachloroethene
Toluene
Total PCBs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
Barium
Beryllium
Hexachlorobenzene
Manganese
Melhylene Chloride
Phosphorous
Selenium
Toxaphene

Reference
HQ (per mg/m3)

4 10E-02
NC
NC

1 64E+02
NC
NC

553E + 00
NC
NC
NC
NC

I.65E+00
1.09E+02

NC
NC
NC
NC

824E-02
8.24E-02

NC
1 64E-01

NC
658E+01
1 64E+03

NC
658E+02
1.09E-02

NC
NC
NC

SlteG
EPCimg/m3)

-

9.21E-07
--

6.51E06
6.98E-07

--

--
7.91E-05
1 13E-06
2 91 E 06
5.45E-05

300E-04

206E-06

322E-05

HO

NC
NC
NC
NC
NC
NC

5.09E-06
NC
NC
NC
NC

1.07E-05
7.62E-05

NC
NC
NC
NC

9.30E-08
2.40E-07

NC
NC
NC

1 .97E-02
NC
NC
NC
NC
NC
NC
NC

SiteH
EPC(mg/m3)| HQ

3.79E-04
1.84E-05
9.01E-06
1.10E-04

9.13E-07
7.58E-06
8.18E-06
4.26E-06
1.13E-05
5.86E-06

-
1.90E-06

-
1.06E-04

1.37E-06
1.64E-04
7.99E-05
3.89E-04

232E-04
3.80E-07

-

--

1 56E-05
NC
NC

1 81E-02
NC
NC

505E-06
NC
NC
NC
NC

963E-06
NC
NC
NC
NC
NC
NC

1 13E-07
NC

1 31E-05
NC
NC
NC
NC

I.52E-01
4.15E-09

NC
NC
NC

Silel
EPC (ms/m3)J HQ

1.53E-05

1 34E-04

228E-07

208E-06

1.24E-04

676E-07
1 08E-05
839E 05
4.97E 06

9 18E-05
1 55E-05

7.92E05
2.96E-05

626E-07
NC
NC
NC
NC
NC

1 26E-06
NC
NC
NC
NC

342E-06
NC
NC
NC
NC
NC
NC

5.57E-08
NC

1 38E-05
NC
NC

1 51E-01
NC
NC
NC
NC
NC
NC

SlleL
EPC (mg/m3)

322E-06
1 20E-07

•-

749E08
408E-07

3.99E-06
1 55E-05

288E-07

HQ

NC
NC
NC
NC
NC
NC

6.65E-07
NC
NC
NC
NC

1 23E-07
446E-05

NC
NC
NC
NC
NC

329E-07
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total Hl:|[ 1.98E-02|) 1.70E-01 || 1.51E-01|| 4.S7E-05
Notes:
-- Nol a constituent of potential concern in Ihis area/medium.
HQ - Hazard Quotient
HI - Hazard Index
EPC - Exposure Point Concentration
NC - Not Calculated
(a) - Higher ol Ihe surface soil and subsurface soil EPC used.

MLE construction outdoor air xls\nc scale
March 30, 2001

Revision 1



SAUGET AREA 1 - EE/CA AND RI/FS
MLE

ll Receptors Evaluated: I

[[Receptor 3:_____________MLE Construction Worker]

ASSUMPTIONS FOR CONSTRUCTION WORKER-MLE
INCIDENTAL INGESTION AND DERMAL CONTACT

GROUNDWATER

Water Ingestion Rate MLE Construction Worker
Skin Exposed MLE Construction Worker
Body Weight MLE Construction Worker
Exposure Time (dermal route only) MLE Construction Worker
Exposure Frequency MLE Construction Worker
Exposure Duration (cancer) MLE Construction Worker
Exposure Duration (noncancer) MLE Construction Worker
Lifetime
Unil Conversion Factor (dermal route only)

MLE construction groundwater.xls\assum

ENSR International
Page 1 of 5

jAssumed
jValue Units

Calculated
Value

0.005 (I/day)
3339 (cm*)
70 (kg)
1 (hr/day)
5 (days)/365 (days) = 1.37E-02
1 (yrs)/70(yrs) = 1.43E-02
1 (yrs)/1(yrs) = 1.00E+00
70 (years)
0.001 (l/cmj)

14-Mar-01

March 30, 2001
Revision 1



SAUGET AREA 1 - EE/CA AND Rt/FS
MLE
CARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER - MLE

Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichkxophenol
3/4-Methylphenol
Arsenic
Benzene
Cadmium
Chlorobenzene
Chloroform
gamma-BHC
Lead
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Trichloroethene
2,4-D
2.4-Dinitrotoluene
Barium
Hexachlorobenzene
Pyridine

Unit
Concentration

In Groundwater
(mg/l)

OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
OOE+00

Oral - Water Dermal - Water Dermal
Absorption Absorption PeMLEability
Adjustment

Factor

1
1

NA
1
1

NA
NA

1
t

NA
NA

1
1
1

NA
NA
NA

1
NA

Adjustment
Factor

1
1

NA
1

2 13
NA
NA

1
1

NA
NA

1
1
1

NA
NA
NA
11
NA

Constant
(crtVhr)

620E-02
500E-02
1 OOE-02
1 60E-04
2 10E-02
1 OOE-03
4 10E-02
8.90E-03
1.40E-02
4.00E-06
696E-03
650E-01
480E-02
1 60E-02
845E-03
380E-03
1 60E-04
2 10E-01
1 82E-03

Oral
Cancer

Slope Factor
(mg/kg-day) "

240E-02
1 10E-02

NA
1 50E+00
1 50E-02

NA
NA

6 10E-03
1 30E+00

NA
NA

1 20E-01
520E-02
1 10E-02

NA
NA
NA

1 60E+00
NA

ADDing
Construction Worker

(mg/kg-day)

1 40E-08
1 40E-08

NA
1 40E-08
1 40E-08

NA
NA

1 40E-08
1 40E-08

NA
NA

t 40E-08
1 40E-08
1 40E-08

NA
NA
NA

1 40E-08
NA

Lifetime
Average

Daily Dose-Ing
(mg/kg-day)

1 40E-08
1 40E-08

NA
1 40E-08
1 40E-08

NA
NA

1 40E-08
1 40E-08

NA
NA

1 40E-08
1 40E-08
1 40E-08

NA
NA
NA

1 40E-08
NA

ADDder
Construction Worker

(mg/kg-day)

5 79E-07
467E-07

NA
t 49E-09
4 1BE-07

NA
NA

831E-08
1 31E-07

NA
NA

6 07E-06
448E-07
1 49E-07

NA
NA
NA

2 16E-06
NA

Lifetime
Average Excess Lifetime

Daily Dose-Der
(mg/kg-day)

579E-07
467E-07

NA
1 49E-09
4 18E-07

NA
NA

831E-08
1 31E-07

NA
NA

6 07E-06
4 48E-07
1 49E-07

NA
NA
NA

2 16E-06
NA

Cancer Risk -
Ingestion

335E-10
1 54E-10

NA
2 10E-08
2 10E-10

NA
NA

853E-11
1 82E-08

NA
NA

1 68E-09
727E-10
1 54E-10

NA
NA
NA

2 24E-08
NA

ENSR International
Page 2 of 5

Excess Lifetime
Cancer Risk -

Dermal Contact

1 39E-08
5 13E-09

NA
224E-09
6 26E-09

NA
NA

507E-10
1 70E-07

NA
NA

728E-07
233E-08
1 64E-09

NA
NA
NA

3 45E-06
NA

Total
Excess Lifetime

Cancer Risk

1 42E-08
5 29E-09

NC
2.32E-08
647E-09

NC
NC

592E-10
1 88E-07

NC
NC

730E-07
240E-08
1 80E-09

NC
NC
NC

347E-06
NC

MLE construction groundwater xlsXcancer
Match 30. 2001

Revision 1



TABLE
POTENTIAL CARCINOGENIC RISK - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- MLE

ENSR Inlernalional
Page 3 of 5

Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
3/4-Melhylphenol
Arsenic
Benzene
Cadmium
Chlorobenzene
Chloroform
gamma-BHC
Lead
Nitrobenzene
Penlachlorophenol
Tetrachloroethene
Trichloroelhene
2,4-D
2,4-Dinitrotoluene
Barium
Hexachlorobenzene
Pyridine

Reference
Risk

(per mg/L)

1.42E-08
5.29E-09

NC
2.32E-08
6.47E-09

NC
NC

5.92E-10
1.88E-07

NC
NC

7.30E-07
2.40E-08
1 .80E-09

NC
NC
NC

3.47E-06
NC

SiteG
EPC (mg/L)

..
1 .27E+00

--
-

2.04E-01
6.75E-02
8.24E-01

--
2.00E-03
6.09E+00
3.96E-02
4.63E-01
4.39E-02
2.45E-02
1.32E+01

2.94E+00
--
--

Risk

NC
6.72E-09

NC
NC

1 .32E-09
NC
NC
NC

3.76E-10
NC
NC

3.38E-07
1.05E-09
4.40E-11

NC
NC
NC
NC
NC

Site
EPC (mg/L) | Risk

3.55E-01
3.02E-02
1.12E-01
1.70E-01
5.23E-01
4.52E+00
8.46E-01

-

8.19E+00
-

1.74E-01
1.65E-02

--
9.29E-02

-
-

1.80E-02
-

5.05E-09
1.60E-10

NC
3.95E-09
3.39E-09

NC
NC
NC
NC
NC
NC

1.27E-07
3.96E-10

NC
NC
NC
NC

6.25E-08
NC

5.99E-01
-

-
1.82E-01
2.64E-01
2.62E+00
7.33E-01

2.61 E+00
1.30E-02
1.29E+00
8.00E-02

-

2.83E-02
1.50E+01

--
-

8.52E-09
NC
NC
NC

1.18E-09
NC
NC

4.34E-10
NC
NC
NC

9.43E-07
1 .92E-09

NC
NC
NC
NC
NC
NC

SlteL
EPC (mg/L)L R's*

2.53E-01

2.73E-01
-

1.60E-01

-

-
1.31E-01
3.48E-02

-

1.69E-01

3.59E-09
NC
NC

6.32E-09
NC
NC
NC
NC
NC
NC
NC

9.58E-08
8.36E-10

NC
NC
NC
NC
NC
NC

Total:|[ 3.47E-07JI 2.03E-07|( 9.55E-07|| 1.07E-07
Notes:

-- Not a constituent of potential concern in this
area/medium.
EPC - Exposure Point Concentration.

NC - Not Calculated, no dose-response value
or not a constituent of potential concern in this
area/medium.
(a) - Risks divided by the number of wells in

MLE construction groundwater.xls\c scale
March 30, 2001

Revision 1



SAUGET AREA 1 - EE/CA AND RI/FS
NILE
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER - MLE

Unil Oral - Water Dermal - Water Dermal
Concentration Absorption Absorption PeMLEabilily

In Groundwaler Adjustment Adjustment Constant
Constituent

1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
3/4-Methylphenol
Arsenic
Benzene
Cadmium
Chlorobenzene
Chloroform
gamma-BHC
Lead
Nitrobenzene
Penlachlorophenol
Tetrachloroelhene
Trichloroelhene
2,4-D
2,4-Dinitrotoluene
Barium
Hexachlorobenzene
Pyridine

(mg/l) Factor Factor

1.00E+00 1 1
1. OOE+00 NA NA
1.00E+00 1 1
1 .OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1 OOE+00
1 OOE+00 N/
1 .OOE+00
1 OOE+00
1 .OOE+00

1
2.13

40
1
1
1

\ NA
1
1
1

1 .OOE+00 1 1
1 OOE+00 1 1
1 .OOE+00 1 1
1. OOE+00 1 1
1. OOE+00 1 1.1
1. OOE+00 1 1

ENSR International
Page 4 ol 5

Oral Chronic Chronic
Relerence ADDing Average ADDder Average Hazard

Dose Construction Worker Daily Dose-Ing. Construction Worker Daily Dose-Der. Index -
(cm/hr) (rng/kg-day)

620E-02
500E-02
1 OOE-02
1 60E-04
2 10E-02
1 .OOE-03
4 10E-02
890E-03
1 40E-02
400E-06
6.96E-03
6.50E-01
4.80E-02
1 .60E-02
8.45E-03
380E-03
1 60E-04
2 10E-01
1 .82E-03

300E-02
NA

5.00E-02
3.00E-04
3.00E-03
500E-04
2.00E-02
1 OOE-02
300E-04

NA
5.00E-04
3.00E-02
1 .OOE-02
6.00E-03
1 .OOE-02
200E-03
700E-02
800E-04
1 OOE-03

(mg/kg-day)

9.78E-07
NA

9.78E-07
9.78E-07
9.78E-07
978E-07
978E-07
9.78E-07
9.78E-07

NA
978E-07
9.78E-07
978E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07

(mg/kg-day)

9.78E-07
NA

978E-07
9.78E-07
9.78E 07
9.78E-07
9.78E-07
978E-07
9.78E-07

NA
9.78E-07
9.78E-07
978E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
9.78E-07
978E-07

(mg/kg-day)

4.05E-05
NA

653E-06
1 .05E-07
2.92E-05
2.61 E-05
2.68E-05
582E-06
9.15E-06

NA
455E-06
425E-04
3.14E-05
1 05E-05
5.52E-06
2.48E-06
1 .05E-07
1.51E-04
1 19E-06

Hazard Total
Index - Hazard

(mg/kg-day) Ingeslion Dermal Contact Index

4.05E-05 3.26E-05
NA NA

653E06 1.96E-05
1.05E-07 326E-03
2.92E-05 3.26E-04
2.61 E-05 1.96E-03
2.68E-05 4.89E-05
5.82E-06 9.78E-05
9.15E-06 3.26E-03

NA NA
4.55E-06 1.96E-03
4 25E-04 3.26E-05
3.14E-05 9.78E-05
1 05E-05 1.63E-04
5.52E-06 9.78E-05
2 48E-06 4.89E-04
1 05E-07 1.40E-05
1 51E-04 1 22E-03
1 19E-06 978E-04

1.35E-03 1.38E-03
NA NC

1.31E-04 1.50E-04
3.48E-04 3.61E-03
9.74E-03 1.01E-02
5.23E-02 5.42E-02
1.34E-03 1 39E-03
5.82E-04 6.79E-04
3.05E-02 338E-02

NA NC
9 10E-03 1 11E-02
1 42E-02 1 42E-02
3 14E-03 3.23E-03
1.74E-03 1.91E-03
5.52E-04 6.50E-04
1.24E-03 1 73E-03
1.49E-06 1 55E 05
1.89E-01 1 90E 01
1 19E-03 217E-03

MLE construction groundwater xls\noncancer
March 30. 2001

Revision 1



TABLE
POTENTIAL CARCINOGENIC RISK - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT
GROUNDWATER
CONSTRUCTION WORKER- MLE

ENSR International
Page 5 ol 5

Constituent

1,4-Dichlorobenzene
2,4 ,6-Trichlorophenol
3/4-Methylphenol
Arsenic
Benzene
Cadmium
Chlorobenzene
Chloroform
gamma-BHC
Lead
Nitrobenzene
Pentachlorophenol
Tetrachloroethene
Trichloroethene
2,4-D
2,4-Dinitrotoluene
Barium
Hexachlorobenzene
Pyridine

Reference
HQ

Jper mg/L)

1.38E-03
NC

1.50E-04
3.61 E-03
1.01E-02
5.42E-02
1 .39E-03
6.79E-04
3.38E-02

NC
1.11E-02
1.42E-02
3.23E-03
1.91 E-03
6.50E-04
1.73E-03
1.55E-05
1.90E-01
2.17E-03

SlteG
EPC (mg/L)

..
1 .27E+00

--

2.04E-01
6.75E-02
8.24E-01

-
2.00E-03
6.09E+00
3.96E-02
4.63E-01
4.39E-02
2.45E-02
1 .32E+01

-
2.94E+00

-

HQ

NC
NC
NC
NC

2.05E-03
3.66E-03
1.14E-03

NC
6.75E-05

NC
4.38E-04
6.56E-03
1.42E-04
4.67E-05
8.56E-03

NC
4.54E-05

NC
NC

Total:|| 2.27E-02

Sltel
EPCimg/L)| HQ

3.55E-01
3.02E-02
1.12E-01
1.70E-01
5.23E-01
4.52E400
8.46E-01

-
8.19E+00

-
1.74E-01
1.65E-02

-
9.29E-02

-
-

1.80E-02

4.91 E-04
NC

1.68E-05
6.14E-04
5.27E-03
2.45E-01
1.17E-03

NC
NC
NC
NC

2.47E-03
5.34E-05

NC
6.04E-05

NC
NC

3.42E-03
NC

5.99E-01
-
-
-

1.82E-01
2.64E-01
2.62E+00
7.33E-01

2.61 E+00
1 .30E-02
1 .29E+00
8.00E-02

--

2.83E-02
1.50E+01

8.28E-04
NC
NC
NC

1.83E-03
1.43E-02
3.63E-03
4.98E-04

NC
NC

1.44E-04
1.83E-02
2.59E-04

NC
NC

4.90E-05
2.32E-04

NC
NC

SlteL
EPC (mg/L) ]_ HQ

2.53E-01

2.73E-01
-

1.60E-01
--

-

-
1.31E-01
3.48E-02

--

1.69E-01

3.49E-04
NC
NC

9.84E-04
NC

8.68E-03
NC
NC
NC
NC
NC

1 .86E-03
1.13E-04

NC
NC
NC
NC
NC

3.67E-04
2.59E-OUL 4.01E-02|| 1.24E-02

Notes:

-- Not a constituent of potential concern in this
area/medium.
HI - Hazard Index.
HQ - Hazard Quotient.
EPC - Exposure Point Concentration.
NC - Not Calculated, no dose-response value

MLE construction groundwater.xls\nc scale
March 30. 2001

Revision 1



ENSR International
Page 1 of 5

Assumed
Value Units

Calculated
Value

1.5 (mj air/hour)
70 (kg)
8 (hrs/day) = 8.00E+QQ

20 (days)/365 (days) = 5.48E-02
1 (yrs)/70(yrs) = 1.43E-02
1 (yrs)/1(yrs) = 1.00E+00

70 (years)

March 30, 200)
Revision 1

SAUGET AREA 1 - EE/CA AND RI/FS
MLE

( Receptors Evaluated:

Receptor:______________MLE Construction Worker

ASSUMPTIONS FOR CONSTRUCTION WORKER - MLE
INHALATION OF TRENCH AIR !

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker
MLE Construction Worker

MLE construction trench air.xls\assum
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE

CARCINOGENIC ASSESSMENT
INHALATION OF
TRENCH AIR
CONSTRUCTION WORKER - MLE

Constituent

Unit Inhalation
Concentration Absorption

In Air Adjustment
(mg/nV air) Factor

Inhalation Lifetime
Cancer ADDinh Average Excess Lifetime

Slope Factor MLE Construction Worker Daily Dose - Inh. Cancer Risk -
(mg/kg-day)'' (mg/kg-day) (mg/kg-day) Inhalation

Benzene
Chlorobenzene
Chloroform
Tetrachloroelhene
Toluene
Trichloroethene

1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1 .OOE+00

1
NA

0.66
1

NA
1

7.70E-03
NA

8.05E-02
2.00E-03

NA
6.00E-03

1.34E-04
NA

8.86E-05
1.34E-04

NA
1.34E-04

1.34E-04
NA

8.86E-05
1 .34E-04

NA
1.34E-04

1.03E-06
NC

7.13E-06
2.68E-07

NC
8.05E-07

14-Mar-01

MLE construction trench air.xls\cancer
March 30, 2001

Revision I
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TABLE
POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - MLE
TRENCH AIR

Constituent

Benzene
Chlorobenzene
Chloroform
Tetrachloroethene
Toluene
Trichloroelhene

Reference
Risk

(per mg/m3)

1 03E-06
NC

7 13E-06
2.68E-07

NC
805E-07

Total:

SiteG
EPC (mg/m3)

552E-03
206E-02

1 06E-03

3.21 E-03

Risk

5.70E-09
NC
NC

284E-10
NC

258E-09
8.57E-09

SileH
EPC (mg/m3)

1 42E-02
2.1 IE-02

398E-04
-
-

Risk

1 46E-08
NC
NC

1 07E-10
NC
NC

Sitel
EPC (mg/m3)

493E-03
653E-02
201E-02
1 93E-03

Risk

509E-09
NC

1 43E-07
5 17E-10

NC
NC

SiteL
EPC (mg/m3)

839E-04

Risk

NC
NC
NC

225E-IO
NC
NC

1.48E-08 j| 1.49E-07 || 2.25E-10
Notes
•• Not a constituent ol potential concern in this area/medium
EPC - Exposure Point Concentration
NC - Not Calculated, no dose-response value or not a constituent ol potential concern in this area/medium

MLE construction trench air xls\c scale
March 30, 2001

Revision I
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SAUGET AREA 1 - EE/CA AND RI/FS
MLE
NONCARCINOGENIC ASSESSMENT
INHALATION OF
TRENCH AIR
CONSTRUCTION WORKER - MLE

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average Hazard

In Air Adjustment Dose MLE Conslruction Worker Daily Dose-inh Index -
Constituent (mg/mj air) Factor (mg/kg-day)_______(mg/kg-day) (mg/kg-day) Inhalation

Benzene
Chlorobenzene
Chloroform
Tetrachloroethene
Toluene
Trichloroethene

1 .OOE+00
1. OOE+00
1 .OOE+00
1 .OOE+00
1 .OOE+00
1. OOE+00

1
1
1
1
1

NA

1 .70E-03
5.71E-03
8.60E-05
1.14E-01
1.14E-01

NA

9.39E-03
9.39E-03
9.39E-03
9.39E-03
9.39E-03

NA

9.39E-03 5.53E+00
9.39E-03 1.65E+00
9.39E-03 1.09E+02
9.39E-03 8.24E-02
9.39E-03 8.24E-02

NA NC

MLE Conslruction trench air.xlsVnoncancer
March 30. 2001

Revision 1
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TABLE
POTENTIAL CARCINOGENIC RISK
CONSTRUCTION WORKER - MLE
TRENCH AIR

Constituent

Benzene
Chlorobenzene
Chloroform
Tetrachloroethene
Toluene
Tfichloroelhene

Reference
HO

(per mg/m3)

553E*00
1 65E + 00
1 09E+02
824E-02
824E-02

NC

Total:

SlteG
EPCimg/m3L

5 52E-03
206E02

1 06E-03

321E-03

HQ

3.05E-02
3.38E-02

NC
872E-05

NC
NC

6.44E-02

SlleH
EPC (mg/m3L

1.42E-02
2.11E-02

3.98E-04
--

HQ

7 83E-02
3 47E-02

NC
328E-05

NC
NC

Site I
EPC (mg/m3)

493E-03
6.53E-02
2.01E-02
1 93E-03

-

HQ

2 72E-02
1 07E-0)
2 19E+00
1 59E-04

NC
NC

1.13E-01 || 2.33E+00

SileL
EPC (mg/m3)

839E-04

HQ

NC
NC
NC

69tE-05
NC
NC

6.91 E-05

Notes:
-- Not a constituent ol potential concern in this area/medium
EPC - Exposure Point Concentration
NC - Nol Calculated, no dose response value or nol a constituent of potential concern in this area/medium

MLE construction trench air xls\nc scale
March 30, 2001

Revision 1
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TABLE SUMMARIZING WORKPLAN DEVIATIONS
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Sauget Area 1
HHRA-EE/CA and RI/FS m,.;,x-j.;,„.,.;,—

Table 1-1
Modifications from Workpian
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

Modification

No comparison to Minimal Risk Levels (MRLs)
was performed in the Short Term Risk
Assessment.

No acute risk calculations were performed for the
Short Term Risk Assessment.

Site subsurface waste data were not collected.

Industry-Specific Analytes: copper, zinc, fluorides
and phosphorous data were not validated.

The Class II groundwater criteria were not
adjusted for cumulative effects.

Site M, CS-B, CS-C, CS-D, CS-E, the reference
area and portions of CS-F were not included in the
risk assessment.

Transects 1 and 2 (all media) were not included in
the quantitative evaluation for any receptor.

Site G surface soil was not included in the
quantitative evaluation for any receptor.

Site N surface soil was only included in the
quantitative evaluation for residential receptors.

The quantitative evaluation of the Indoor Industrial
Worker, the Outdoor Industrial Worker, the
Construction Worker, and the Resident did not
include inhalation of constituents volatilized from
Site subsurface waste or Transect subsurface soil.
The quantitative evaluation of the Trespassing
Teenager did not include inhalation of constituents
volatilized from Site subsurface waste.

The quantitative evaluation of the Recreation
Teenager and the Recreational Fisher did not
include ingestion of and dermal contact with
surface water.

The quantitative evaluation of the Resident did not
include inhalation of constituents volatilized from
groundwater.

The produce ingestion rates for the adult and child
resident changed (see Table 5-7 of the workplan
and Table 5-6 of the risk assessment).

Rationale

No Short Term Constituents of Potential Concern (STCOPCs)
were identified in soil.

The only STOPCs identified did not exhibit excess risks or
hazards in the chronic risk assessment. Therefore, they would
not exhibit excess risks or hazards in the short term risk
assessment.

Although the workplan indicated that this data would be
collected, it was not stipulated in the Site Sampling Plan (SSP).
An evaluation using historical data is presented in Appendix T.

Although the workplan indicated that this data would be
validated, it was not stipulated in the SSP.

The TACO guidance does not require this adjustment for Class
II standards.

Under an UAO, a sediment removal action is planned, thereby
eliminating these areas as exposure areas.

No Constituents of Potential Concern (COPCs) were identified
in these areas.

No COPCs were identified in soil for Site G.

No COPCs were identified for the industrial scenario for soils in
Site N.

Site subsurface waste data were not collected, as collection of
this data was not stipulated by the SSP. No volatile organic
compounds (VOCs) were identified as COPCs in Transect
subsurface soil.

No COPCs were identified in surface water.

The only COPC identified in residential wells was lead, which
is not volatile.

The produce ingestion rates were adjusted for cooking loss
and dry weight.

1
j \lndl_Service\Project Files\Solutia-6105\Sauget-6105-002\Comment Response\modifications from workplan.doc
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REVISED APPENDIX J - EVALUATION OF AMBIENT AIR MONITORING DATA
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Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX J

EVALUATION OF AMBIENT AIR MONITORING DATA

~ March 30. 2001
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SaugetArea 1
HHRA-EE/CA and RI/FS

APPENDIX J
EVALUATION OF AMBIENT AIR MONITORING DATA

This appendix presents the upwind and downwind ambient air monitoring data collected at Sites G, H, I
and L to determine the tendency of site constituents to enter the atmosphere and local wind patterns.
At Site G, air samples were collected at two upwind and two downwind locations. At Sites H, I, and L,
air samples were collected at one upwind and two downwind locations. Figure 3-7 of the main text
identifies the ambient air sampling locations. Air samples were analyzed for VOCs, SVOCs, PCBs,
dioxins, and metals. Table J-22 presents the volume of air collected for each sample. The results are
discussed by analyte group below.

VOCs

Table J-1 presents the upwind or background air concentrations for VOCs for each site. Tables J-2
through J-5 present the comparison of each downwind sample concentration to upwind concentrations
and to the PRGs for ambient air (USEPA, 1999a) for Sites G, H, I, and L, respectively. Comparisons
are made on a sample-by-sample basis. As discussed in Section 3.3.6 of the report, 4-methyl-2-
pentanone, acetone and methylene chloride are all common laboratory contaminants, however, review
of the field blank data did not clearly indicate a problem with sample collection or analysis. Methylene
chloride was identified as a COPC in all four sites. However, the numerical results are sporadic (see
Table 3-7 and this appendix). For example, in each downwind sample pair, methylene chloride was
detected at a high concentration in one sample, and not detected or detected at a much lower
concentration in the second downwind sample. As samples were collected from all areas on the same
day, such spikes would not be expected. Moreover, methylene chloride was not identified as a COPC
in site soils or groundwater. Therefore, although it is not indicated by the sample blank evaluations,
laboratory contamination seems to be the most likely source of methylene chloride in these samples.

Table J-6 presents the upwind or background air concentrations for SVOCs for each site. Tables J-7
through J-10 present the comparison of each downwind sample concentration to upwind
concentrations and to the PRGs for ambient air (USEPA, 1999a) for Sites G, H, I, and L, respectively.
Comparisons are made on a sample-by-sample basis. No COPCs were identified.

PCBs were not detected in the air samples.

" March 30. 2001
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Sauget Area 1 __
HHRA-EE/CA and RI/FS imMWMvrm

Table J-11 presents the upwind or background air concentrations for dioxins for each site. Table J-12
presents the comparison of each downwind sample concentration to upwind concentrations and to the
PRGs for ambient air (USEPA, 1999a) for Sites G, H, I, and L. Comparisons are made on a sample-
by-sample basis. None of the site downwind sample concentrations of dioxins exceed the PRG.
Therefore, dioxin is not identified as a COPC in air based on this evaluation.

Metals

Table J-13 presents the upwind or background air concentrations for metals for each site. Tables J-14
through J-17 present the comparison of each downwind sample concentration to upwind
concentrations and to the PRGs for ambient air (USEPA, 1999a) for Sites G, H, I, and L, respectively.
Comparisons are made on a sample-by-sample basis. Cadmium in Site I is the only constituent
identified as a COPC in this evaluation. Cadmium was not detected at the Site I downwind #1 location,
and was detected above the PRG at the downwind #2 location. The PRG is a concentration in
ambient air that is considered to be safe for daily, 24-hour per day exposures. It is calculated using an
age-adjusted inhalation factor that accounts for exposure for 6 years as a child and 24 years as an
adult. As noted in the main text of the report, the sites are industrial areas that are expected to remain
industrial in the future. Therefore, the PRG for cadmium in ambient air of 0.001 ug/m3 (which is based
on a 1 x 10"6 target risk level) can be adjusted to account for an 8-hour workday and a 250 day work
year by an adult. The resulting value is 0.0069 ug/m3 at a 1 x 10"6 target risk level, and 0.069 ug/m3 at
a target risk level of 1 x 10"5. The cadmium concentration detected at Site I is well below this latter
value.

Short-Term Exposure Evaluation

Tables J-18 through J-21 present the short-term exposure evaluation for the ambient air monitoring
data for VOCs, SVOCs, dioxins, and metals, respectively. As discussed in Section 7.0 of the main text
of the report, the short-term evaluation consists of comparing the average concentration of each
constituent to a concentration equal to 100 times the appropriate PRG or air standard. Methylene
chloride in Sites G, I, and L is the only COPC identified in the short-term exposure evaluation. This
result is discussed in more detail in Section 7.2.6 of the main text of the report.

~ March 30. 2001
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TABLE J-1
UPWIND (BACKGROUND) AIR CONCENTRATIONS - VOLATILE ORGANIC COMPOUNDS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Site
Location

Sample (a)
Constituent

1,1,1-Trichloroethane
1,1-Dichloroethene
2-Butanone
4-Methyl-2-pentanone
Acetone
Ethylbenzene
Isopropylbenzene
m&p-Xylene
Methylene chloride
n-Butylbenzene
o-Xylene
p-lsopropyltoluene
s-Butylbenzene
Styrene
t-Butylbenzene
Tetrachloroethene
Toluene
Trichloroethene

G
UP#1

AIR-V-9
ug/m3

ND
ND
ND
ND
ND

2.7926
ND

4.2553
152.9255

ND
3.4575

ND
ND
ND
ND
ND
ND
ND

UP#2
AIR-V-10
ug/m3

ND
ND
ND
ND
ND

1 .7878
1 .6687
2.503

ND
ND

2.1454
ND
ND
ND
ND
ND
ND
ND

Maximum
ug/m3

ND
ND
ND
ND
ND

2.7926
1.6687
4.2553

152.9255
ND

3.4575
ND
ND
ND
ND
ND
ND
ND

H
UP#1

AIR-V-6
ug/m3

ND
32.5733

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

I
UP#1

AIR-V-3
ug/m3

ND
ND

24.0175
ND

283.8428
ND

1.4192
1.4192

300.2183
ND
ND
ND
ND
ND
ND
ND
ND

4.8035

L
UP#1

AIR-V-13
ug/m3

ND
ND
ND
ND
ND

1 .3086
ND

1 .3086
ND
ND

1 .3086
ND
ND
ND
ND
ND
ND
ND

Notes:
(a) - Sum of tube 1 and tube 2. One-half the detection limit was used for constituents reported as "Not Detected" if constituent

was detected in one tube and not the other. If one-half the detection limit was greater than the detected concentration for a
constituent, that detection limit was not used, in accordance with Risk Assessment Guidance for Superfund. (USEPA, 1989).
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TABLE J-2
SITE G DOWNWIND AIR CONCENTRATIONS - VOLATILE ORGANIC COMPOUNDS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Location
Sample (a)

Constituent

2-Butanone
4-Methyl-2-pentanone
Acetone
Ethylbenzene
Isopropylbenzene
m&p-Xylene
Methylene chloride
n-Butylbenzene
o-Xylene
p-lsopropyltoluene
Styrene
t-Butylbenzene
Tetrachloroethene
Toluene

Comparison Values
Maximum
Upwind
ug/rr»3

ND
ND
ND

2.79
1.67
4.26

152.93
ND

3.46
ND
ND
ND
ND
ND

PRG (b)
ug/m3

1000
83

370
1100
400
730
4.1

36.5
730
730
1100
36.5
3.3
400

Downwind Location #1 (DW#1) Screen
DW#1

AIR-V-7
ug/m3

16.81
106.19
761.06
17.70
22.12
19.47
72.57
ND

17.70
8.85

20.35
9.38
2.92

166.81

Is DW #1
Cono

Upwind?

ND
ND
ND
Yes
Yes
Yes
No
ND
Yes
ND
ND
ND
ND
ND

Is DW #1
Cono
PRG?

No
Yes
Yes
No
No
No
Yes
ND
No
No
No
No
No
No

own
COPC?

No, <PRG
Yes, >PRG/BK
Yes. >PRG/BK

No, <PRG
No, <PRG
No, <PRG
No, <BK
No.ND

No, <PRG
No, <PRG
No, <PRG
No, <PRG
No, <PRG
No, <PRG

Downwind Location #2 (DW#2) Screen
DW#2

AIR-V-8
ug/m3

ND
ND
ND
1.45
ND

3.02
2424.43

1.45
2.90
ND
ND
ND
ND
ND

Is DW #2
Cono

Upwind?

ND
ND
ND
No
ND
No
Yes
ND
No
ND
ND
ND
ND
ND

Is DW #2
Cono
PRG?

ND
ND
ND
No
ND
No
Yes
No
No
ND
ND
ND
ND
ND

DW#2
COPC?

No.ND
No.ND
No, ND

No, <PRG/BK
No, ND

No, <PRG/BK
Yes, >PRG/BK

No, <PRG
No, <PRG/BK

No, ND
No, ND
No, ND
No.ND
No, ND

Site
G COPC?

No
Yes
Yes
No
No
No
Yes
No
No
No
No
No
No
No

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(a) - Sum of tube 1 and tube 2. One-half the detection limit was used for constituents reported as "Not Detected" if constituent

was detected in one tube and not the other. If one-half the detection limit was greater than the detected concentration for a
constituent, that detection limit was not used, in accordance with Risk Assessment Guidance for Superfund. (USEPA, 1989).

(b) - See Appendix C Table C-5 for references.
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TABLE J-3
SITE H DOWNWIND AIR CONCENTRATIONS - VOLATILE ORGANIC COMPOUNDS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Location
Sample (a)

Constituent

1,1,1-Trichloroethane
1,1-Dichloroethene
2-Butanone
Acetone
Ethylbenzene
Isopropylbenzene
m&p-Xylene
Methylene chloride
o-Xylene
s-Butylbenzene
t-Butylbenzene
Tetrachloroethene
Trichloroethene

Comparison Values
Maximum
Upwind
ug/m3

ND
32.57

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PRG (b)
ug/m3

1000
0.038
1000
370
1100
400
730
4.1
730
36.5
36.5
3.3
1.1

Downwind Location #1 (DW#1) Screen
DW#1

AIR-V-5
ug/m3

11.87
27.47
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Is DW #1
Cono

Upwind?

ND
No
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Is DW #1
Cono

^PRG?

No
Yes
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

DW#1
COPC?

No, <PRG
Yes, >PRG, <BK

No, ND
No, ND
No, ND
No, ND
No.ND
No, ND
No, ND
No, ND
No, ND
No, ND
No, ND

Downwind Location #2 (DW#2) Screen
DW#2

AIR-V-4
ug/m3

ND
ND

24.68
24.03
1.82
2.34
2.21
14.29
2.73
2.21
0.71
0.91
6.69

Is DW #2
Cono

Upwind?

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Is DW #2
Cono
PRG?

ND
ND
No
No
No
No
No
Yes
No
No
No
No
Yes

DW#2
COPC?

No, ND
No, ND

No, <PRG
No, <PRG
No, <PRG
No, <PRG
No, <PRG

Yes, >PRG/BK
No, <PRG
No, <PRG
No, <PRG
No, <PRG

Yes, >PRG/BK

Site
H COPC?

No
No
No
No
No
No
No
Yes
No
No
No
No
Yes

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(a) - Sum of tube 1 and tube 2. One-half the detection limit was used for constituents reported as "Not Detected" if constituent

was detected in one tube and not the other. If one-half the detection limit was greater than the detected concentration for a
constituent, that detection limit was not used, in accordance with Risk Assessment Guidance for Superfund. (USEPA, 1989).

(b) - See Appendix C Table C-5 for references.
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TABLE J-4
SITE I DOWNWIND AIR CONCENTRATIONS - VOLATILE ORGANIC COMPOUNDS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Location
Sample (a)

Constituent

Ethylbenzene
Methylene chloride

Comparison Values
Maximum
Upwind
ug/m3

ND
300.22

PRG (b)
ug/m3

1100
4.1

Downwind Location #1 (DW#1) Screen
DW#1

AIR-V-2
ug/m3

ND
2100.15

Is DW #1
Cono

Upwind?

ND
Yes

Is DW #1
Cono
PRG?

ND
Yes

DW#1
COPC?

No, ND
Yes, >PRG/BK

Downwind Location #2 (DW#2) Screen
DW#2

AIR-V-1
ug/m3

1.69
18.87

Is DW #2
Cono

Upwind?

ND
No

Is DW #2
Cono
PRG?

No
Yes

DW#2
COPC?

No, <PRG
No, <BK

Site
I COPC?

No
Yes

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(a) - Sum of tube 1 and tube 2. One-half the detection limit was used for constituents reported as "Not Detected" if constituent

was detected in one tube and not the other. If one-half the detection limit was greater than the detected concentration for a
constituent, that detection limit was not used, in accordance with Risk Assessment Guidance for Superfund. (USEPA, 1989).

(b) - See Appendix C Table C-5 for references.
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TABLE J-5
SITE L DOWNWIND AIR CONCENTRATIONS - VOLATILE ORGANIC COMPOUNDS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Location
Sample (a)

Constituent

2-Butanone
m&p-Xylene
Methylene chloride
o-Xylene

Comparison Values
Maximum
Upwind
ug/m3

ND
1.31
ND
1.31

PRG (b)
ug/m3

1000
730
4.1
730

Downwind Location #1 (DW#1) Screen
DW#1

AIR-V-11
ug/m3

ND
0.58

893.84
ND

Is DW #1
Cono

Upwind?

ND
No
ND
ND

Is DW #1
Cono
PRG?

ND
No
Yes
ND

DW#1
COPC?

No, ND
No, <PRG/BK

Yes, >PRG
No, ND

Downwind Location #2 (DW#2) Screen
DW#2

AIR-V-12
ug/m3

30.53
ND
ND
1.83

Is DW #2
Cono

Upwind?

ND
ND
ND
Yes

Is DW #2
Cono
PRG?

No
ND
ND
No

DW#2
COPC?

No, <PRG
No, ND
No, ND

No, <PRG

Site
L COPC?

No
No
Yes
No

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(a) - Sum of tube 1 and tube 2. One-half the detection limit was used for constituents reported as "Not Detected" if constituent

was detected in one tube and not the other. If one-half the detection limit was greater than the detected concentration for a
constituent, that detection limit was not used, in accordance with Risk Assessment Guidance for Superfund. (USEPA, 1989).

(b) - See Appendix C Table C-5 for references.
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TABLE J-6
UPWIND (BACKGROUND) AIR CONCENTRATIONS - SEMIVOLATILE ORGANIC COMPOUNDS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Site
Location
Sample

Constituent

1 ,4-Dichlorobenzene
2-Methylnaphthalene
Acenaphthene
Benzyl alcohol
bis(2-Ethylhexyl)phthalate
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluorene
Phenanthrene
Phenol

G
UP#1

AIR-S-9
(ug/m3)

0.016
0.104
ND

0.032
ND

0.020
0.049
0.049
0.017
0.018
ND

UP#2
AIR-S-10
(ug/m3)

ND
0.120
0.020
ND

0.070
0.022
ND

0.053
ND

0.027
ND

Maximum
(ug/m3)

0.016
0.120
0.020
0.032
0.070
0.022
0.049
0.053
0.017
0.027
ND

H
UP#1

AIR-S-6
(ug/m3)

0.049
0.090
0.021
ND

0.052
0.021
0.023
0.043
0.019
0.040
ND

I
UP#1

AIR-S-3
(ug/m3)

0.085
0.136
ND
ND
ND
ND
ND

0.039
ND

0.033
ND

L
UP#1

AIR-S-13
(ug/m3)

ND
0.154
0.034

ND
0.074
0.037
0.024
0.031
0.029
ND

0.060

Notes:
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TABLE J-7
SITE G DOWNWIND AIR CONCENTRATIONS - SEMIVOLATILE ORGANIC COMPOUNDS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Location
Sample

Constituent

2-Methylnaphthalene
Acenaphthene
bis(2- Ethylhexyl)phthalate
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluorene
Phenanthrene

Comparison Values
Maximum
Upwind
(ug/m3)

0.120
0.020
0.070
0.022
0.049
0.053

0.01721
0.0270

PRG (a)
(ug/m3]L

3.1
220
0.48

15
2900
37000

150
1100

Downwind Location #1 (DW#1) Screen
DW#1

AIR-S-7
_{ufl/m3)_

0.113
0.018
0.063
0.019

ND
0.046

0.01722
0.0275

Is DW #1
Cono

Upwind?

No
No
No
No
ND
No
Yes
Yes

Is DW #1
Cono
PRG?

No
No
No
No
ND
No
No
No

DW#1
COPC?

No, <PRG/BK
No, <PRG/BK
No, <PRG/BK
No, <PRG/BK

No, ND
No, <PRG/BK

No, <PRG
No, <PRG

Downwind Location #2 (DW#2) Screen
DW#2

AIR-S-8
(ug/m3)

0.144
0.024
0.082
0.025
0.025
0.032
0.024
0.032

Is DW #2
Cono

Upwind?

Yes
Yes
Yes
Yes
No
No
Yes
Yes

Is DW #2
Cono
PRG?

No
No
No
No
No
No
No
No

DW#2
COPC?

No, <PRG
No, <PRG
No, <PRG
No, <PRG

No, <PRG/BK
No, <PRG/BK

No, <PRG
No, <PRG

Site
G COPC?

No
No
No
No
No
No
No
No

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(a) - The value for anthacene is used to evaluate phenanthrene, and the value for naphthalene is used for 2-methylnaphthalene.
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TABLE J-8
SITE H DOWNWIND AIR CONCENTRATIONS - SEMIVOLATILE ORGANIC COMPOUNDS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Location
Sample

Constituent

1 ,4-Dichlorobenzene
2-Methylnaphthalene
Acenaphthene
Dibenzofuran
Dimethylphthalate
Fluorene
Phenanthrene

Comparison Values
Maximum
Upwind
(ug/m3)

0.049
0.090
0.021

0.0207
0.043
0.019
0.040

PRG (a)
(ug/m3)

0.31
3.1
220
15

37000
150

1100

Downwind Location #1 (DW#1) Screen
DW#1

AIR-S-5
(ug/m3)

0.041
0.086
0.018
0.017
0.033
0.015
0.027

Is DW #1
Cono

Upwind?

No
No
No
No
No
No
No

Is DW #1
Cono
PRG?

No
No
No
No
No
No
No

own
COPC?

No, <PRG/BK
No, <PRG/BK
No, <PRG/BK
No, <PRG/BK
No, <PRG/BK
No, <PRG/BK
No, <PRG/BK

Downwind Location #2 (DW#2) Screen
DW#2

AIR-S-4
(ug/m3)

0.064
0.112
0.022
0.0213
0.073
0.020
0.030

Is DW #2
Cono

Upwind?

Yes
Yes
Yes
Yes
Yes
Yes
No

Is DW #2
Cono
PRG?

No
No
No
No
No
No
No

DW#2
COPC?

No, <PRG
No, <PRG
No, <PRG
No, <PRG
No, <PRG
No, <PRG

No, <PRG/BK

Site
H COPC?

No
No
No
No
No
No
No

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(a) - The value for anthacene is used to evaluate phenanthrene, and the value for naphthalene is used for 2-methylnaphthalene.
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TABLE J-9
SITE I DOWNWIND AIR CONCENTRATIONS - SEMIVOLATILE ORGANIC COMPOUNDS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Location
Sample

Constituent

1 ,2-Dichlorobenzene
1,4-Dichlorobenzene
2-Methylnaphthalene
2-Nitroaniline
Acenaphthene
bis(2-Ethylhexyl)phthalate
Dibenzofuran
Dimethylphthalate
Fluorene
Phenanthrene

Comparison Values
Maximum
Upwind
(ug/m3)

ND
0.085
0.136
ND
ND
ND
ND

0.039
ND

0.033

PRG (b)
(ug/m3)

210
0.31
3.1

0.21
220
0.48

15
37000

150
1100

Downwind Location #1 (DW#1) Screen
DW#1

AIR-S-2
(ug/m3)

0.259
0.420
0.122
0.029
0.038
0.070
0.038
0.033
0.033
0.059

Is DW #1
Cono

Upwind?

ND
Yes
No
ND
ND
ND
ND
No
ND
Yes

Is DW #1
Cono
PRG?

No
Yes
No
No
No
No
No
No
No
No

DW#1
COPC?

No, <PRG
No(b)

No, <PRG/BK
No, <PRG
No, <PRG
No, <PRG
No, <PRG

No, <PRG/BK
No, <PRG
No, <PRG

Downwind Location #2 (DW#2) Screen
DW#2

AIR-S-1
(ug/m3)

0.083
0.286
0.102

ND
0.031
0.074
0.034
0.058
0.026
0.043

Is DW #2
Cono

Upwind?

ND
Yes
No
ND
ND
ND
ND
Yes
ND
Yes

Is DW #2
Cono
PRG?

No
No
No
ND
No
No
No
No
No
No

DW#2
COPC?

No, <PRG
No, <PRG

No, <PRG/BK
No, ND

No, <PRG
No, <PRG
No, <PRG
No, <PRG
No, <PRG
No, <PRG

Site
1 COPC?

No
No
No
No
No
No
No
No
No
No

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(a) - The value for anthacene is used to evaluate phenanthrene, and the value for naphthalene is used for 2-methylnaphthalene.
(b) - The USEPA Integrated Risk Information System (IRIS) file for 1 ,4-dichlorobenzene provides an inhalation reference concentration (RfC) of 800 ug/m3.

The DW#1 AIR-S-2 concentration is below this value. The PRG value is based on withdrawn values that are no longer considered appropriate for
1 ,4-dichlorobenzene based on its mechanism of toxicity. Moreover, the measured concentration is less than the PRG adjusted to account for an industrial rather
than a residential exposure scenario of 2.13 ug/m3.
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TABLE J-10
SITE L DOWNWIND AIR CONCENTRATIONS - SEMIVOLATILE ORGANIC COMPOUNDS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Location
Sample

Constituent

1 ,4-Dichlorobenzene
2-Methylnaphthalene
Acenaphthene
bis(2-Ethylhexyl)phthalate
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluorene
Phenanthrene

Comparison Values
Maximum
Upwind
(ug/m3)

ND
0.154
0.034
0.074
0.0369
0.024
0.031
0.029
ND

PRG (a)
(ug/m3)

0.31
3.1
220
0.48
15

2900
37000

150
1100

Downwind Location #1 (DW#1) Screen
DW#1

AIR-S-11
(ug/m3)

0.017
0.123
0.023
ND

0.028
ND

0.028
0.023
0.037

Is DW #1
Cono

Upwind?

ND
No
No
ND
No
ND
No
No
ND

Is DW #1
Cono
PRG?

No
No
No
ND
No
ND
No
No
No

own
COPC?

No, <PRG
No, <PRG/BK
No, <PRG/BK

No, ND
No, <PRG/BK

No, ND
No, <PRG/BK
No, <PRG/BK

No, <PRG

Downwind Location #2 (DW#2) Screen
DW#2

AIR-S-12
(ug/m3)

0.024
0.149
0.033
0.078
0.0372
0.032
0.041
0.030

ND

Is DW #2
Cono

Upwind?

ND
No
No
Yes
Yes
Yes
Yes
Yes
ND

Is DW #2
Cono
PRG?

No
No
No
No
No
No
No
No
ND

DW#2
COPC?

No, <PRG
No, <PRG/BK
No, <PRG/BK

No, <PRG
No, <PRG
No, <PRG
No, <PRG
No, <PRG

No.ND

Site
L COPC?

No
No
No
No
No
No
No
No
No

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(a) - The value for anthacene is used to evaluate phenanthrene, and the value for naphthalene is used for 2-methylnaphthalene.
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TABLE J-11
UPWIND (BACKGROUND) AIR CONCENTRATIONS - DIOXINS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Site
Location

Sample (a)
Constituent

Total TCDD-TEQ

G
UP#1

AIR-D-9
(ug/m3)

1 .43E-08

UP#2
AIR-S-10
(ug/m3)

5.74E-09

Maximum
(ug/m3)

1 .43E-08

H
UP#1

AIR-D-6
(ug/m3)

1
UP#1

AIR-D-3
(ug/m3)

8.66E-10 3.30E-08

L
UP#1

AIR-D-13
(ug/m3)

1 .40E-08

Notes:
TCDD-TEQ - 2,3,7,8-Tetrachloro-dibenzo-p-dioxin Toxic Equivalent.
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ENSR International

TABLE J-12
SITE DOWNWIND AIR CONCENTRATIONS - DIOXINS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Site
G
G
H
H
I
I
L
L

Location
DW#1
DW#2
DW#1
DW#2
DW#1
DW#2
DW#1
DW#2

Sample
AIR-D-7
AIR-D-8
AIR-D-5
AIR-D-4
AIR-D-2
AIR-D-1
AIR-D-11
AIR-D-12

Maximum
Upwind
(ug/m3)
1.43E-08
1.43E-08
8.66E-10
8.66E-10
3.30E-08
3.30E-08
1.40E-08
1.40E-08

PRG
(ug/m3)
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08
4.50E-08

Sample TCDD-TEQ
Concentration

(ug/m3)
5.05E-10
1 .75E-08
4.96E-09
1 .34E-08
5.46E-09
1 .63E-08
3.52E-08
3.90E-08

Is Concentration
>Upwind?

No
Yes
Yes
Yes
No
No
Yes
Yes

Is Concentration
>PRG?

No
No
No
No
No
No
No
No

COPC?
No
No
No
No
No
No
No
No

Notes:
COPC - Constituent of Potential Concern.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
TCDD-TEQ - 2,3,7,8-Tetrachloro-dibenzo-p-dioxin Toxic Equivalent.
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TABLEJ-13
UPWIND (BACKGROUND) AIR CONCENTRATIONS - METALS
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Site
Location
Sample

Constituent

Aluminum
Cadmium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Nickel

G
UP#1

AIR-M-9
(ug/m3)

ND
0.022
0.561
0.108

ND
0.233
0.056
ND
ND

UP#2
AIR-M-10
(ug/m3)

0.980
0.032
0.511

ND
ND

0.307
0.068
ND
ND

Maximum
(ug/m3)

0.980
0.032
0.561
0.108

ND
0.307
0.068

ND
ND

H
UP#1

AIR-M-6
(ug/m3)

ND
ND
ND

0.750
ND

0.023
ND
ND
ND

I II L
UP#1 UP#1

AIR-M-3 AIR-M-13
(ug/m3) |[ (ug/m3)

ND
ND

0.625
0.313

ND
0.022
0.058
ND
ND

ND
0.029
1.292
ND

0.500
0.300
0.300

ND
0.006

Notes:
ND - Not Detected.
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TABLE J-14
SITE G DOWNWIND AIR CONCENTRATIONS - METALS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Location
Sample

Constituent

Cadmium
Calcium
Copper
Lead
Magnesium

Comparison Values
Maximum
Upwind
(ug/m3)

0.032
0.561
0.108
0.307
0.068

Air
Standard
(ug/m3)

0.001 (a)
--

150(b)
1.5(c)

"

Downwind Location #1 (DW#1 ) Screen
DW#1

AIR-M-7
(ug/m3)

0.029
0.467
0.102
0.285
0.047

Is DW #1
Cono

Upwind?

No
No
No
No
No

Is DW #1
Cono

Standard?

Yes
--
No
No
~"

own
COPC?

No, <BK
No, <BK, EN
No, <BK/RBC

No, <BK/ NAAQS
No, <BK, EN

Downwind Location #2 (DW#2) Screen
DW#2

AIR-M-8
(ug/m3)

0.027
ND
ND

0.272
0.047

Is DW #2
Cono

Upwind?

No
ND
ND
No
No

Is DW #2
Cono

Standard?

Yes
--

ND
No
—

DW*2
COPC?

No. <BK
No, ND
No.ND

No, <BK/NAAQS
No, <BK,EN

Site
G COPC?

No
No
No
No
No

Notes:
- No air quality standard available.
COPC - Constituent of Potential Concern.
EN - Essential Nutrient.
NAAQS - National Ambient Air Quality Standard.
ND - Not Detected.
PRO -Preliminary Remediation Goal
RBC - Risk-Based Concentration.
(a) - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(b) - USEPA Region III Risk-Based Concentration Table, October 5, 2000.
(c) - USEPA 1991. Subchapter C - Air Programs. Part 50 - National Primary and Secondary Ambient Air Quality Standards. Code of Federal Regulations 50:693-697.
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TABLEJ-15
SITE H DOWNWIND AIR CONCENTRATIONS - METALS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Location
Sample

Constituent

Calcium
Copper
Lead
Magnesium
Manganese

Comparison Values
Maximum
Upwind
(ug/m3)

ND
0.750
0.023

ND
ND

Air
Standard
(ug/m3)

150(b)
1 .5 (c)

--
0.051 (a)

Downwind Location #1 (DW#1) Screen
DW#1

AIR-M-5
(ug/m3)

0.542
0.583
0.027
0.100

ND

Is DW #1
Cono

Upwind?

ND
No

Yes
ND
ND

Is DW #1
Cono

Standard?

No
No
--

ND

DW#1
COPC?

No, EN
No, <BK/RBC
No, <NAAQS

No, EN
No, ND

Downwind Location #2 (DW#2) Screen
DW#2

AIR-M-4
(ug/m3)

0.914
0.336
0.024
0.079
0.005

Is DW #2
Cono

Upwind?

ND
No
Yes
ND
ND

Is DW #2
Cono

Standard?

No
No
--

No

DW#2
COPC?

No, EN
No, <BK/RBC
No, <NAAQS

No, EN
No, <PRG

Site
H COPC?

No
No
No
No
No

Notes:
-- No air quality standard available.
COPC - Constituent of Potential Concern.
EN - Essential Nutrient.
NAAQS - National Ambient Air Quality Standard.
ND - Not Detected.
PRG -Preliminary Remediation Goal
RBC - Risk-Based Concentration.
(a) - USEPA Region IX Preliminary Remediation Goal Table, October 1,1999.
(b) - USEPA Region III Risk-Based Concentration Table, October 5, 2000.
(c) - USEPA 1991. Subchapter C - Air Programs. Part 50 - National Primary and Secondary Ambient Air Quality Standards. Code of Federal Regulations 50:693-697.
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TABLE J-16
SITE I DOWNWIND AIR CONCENTRATIONS - METALS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Location
Sample

Constituent

Cadmium
Calcium
Copper
Lead
Magnesium
Manganese
Sodium

Comparison Values
Maximum
Upwind
(ug/m3)

ND
0.625
0.313
0.022
0.058
ND
ND

Air
Standard
(ug/m3)

0.001 (a)
--

150(b)
1.5(c)

--
0.051 (a)

Downwind Location #1 (DW#1) Screen
DW#1

AIR-M-1
(ug/m3)

ND
ND

0.208
0.020
0.058
0.006
0.542

Is DW #1
Cono

Upwind?

ND
ND
No
No
No
ND
ND

Is DW #1
Cono

Standard?

ND
--

No
No
--

No

DW#1
COPC?

No, ND
No, ND

No, <BK/RBC
No, <BK/NAAQS

No,=BK, EN
No,<PRG
No, EN

Downwind Location #2 (DW#2
DW#2

AIR-M-2
(ug/m3)

0.021
0.500
0.150
0.026
0.067
0.006

ND

Is DW #2
Cono

Upwind?

ND
No
No
Yes
Yes
ND
ND

Is DW #2
Cono

Standard?

Yes
--
No
No
--
No

Screen

DW#2
COPC?

Yes, >PRG
No,<BK, EN
No,<BK/RBC
No, <NAAQS

No. EN
No,<PRG
No, ND

Site
1 COPC?

Yes
No
No
No
No
No
No

Notes:
-- No air quality standard available.
COPC - Constituent of Potential Concern.
EN - Essential Nutrient.
NAAQS - National Ambient Air Quality Standard.
ND - Not Detected.
PRG -Preliminary Remediation Goal
RBC - Risk-Based Concentration.
(a) - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(b) - USEPA Region III Risk-Based Concentration Table, October 5, 2000.
(c) • USEPA 1991. Subchapter C - Air Programs. Part 50 - National Primary and Secondary Ambient Air Quality Standards. Code of Federal Regulations 50:693-697.
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TABLE J-17
SITE L DOWNWIND AIR CONCENTRATIONS - METALS
COMPARISON TO BACKGROUND AND SCREENING CRITERIA
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Location
Sample

Constituent

Cadmium
Lead
Magnesium
Silver
Sodium

Comparison Values
Maximum
Upwind
(ug/m3)

0.029
0.300
0.300
ND
ND

Air
Standard
(ug/m3)

0.001 (a)
1.5(b)

--
18(c)
"

Downwind Location #1 (DW#1) Screen
DW#1

AIR-M-11
(ug/m3)

0.027
0.268
0.068
0.036
0.510

Is DW #1
Cono

Upwind?

No
No
No
ND
NO

Is DW #1
Cono

Standard?

Yes
No
--
No
""

DW#1
COPC?

No, <BK
No, <BK/NAAQS

No. <BK,EN
No, <RBC

No, EN

Downwind Location #2 (DW#2) Screen
DW#2

AIR-M-12
(ug/m3)

0.028
0.281
0.047
ND

0.553

Is DW #2
Cono

Upwind?

No
No
No
ND
ND

Is DW #2
Cono

Standard?

Yes
No
--

ND
"

DW#2
COPC?

No, <BK
No, <BK/NAAQS

No, <BK, EN
No, ND
No, EN

Site
L COPC?

No
No
No
No
No

Notes:
-- No air quality standard available.
COPC - Constituent ol Potential Concern.
EN - Essential Nutrient.
NAAQS - National Ambient Air Quality Standard.
ND - Not Detected.
PRG -Preliminary Remediation Goal
RBC - Risk-Based Concentration.
(a) - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(b) - USEPA 1991. Subchapter C - Air Programs. Part 50 - National Primary and Secondary Ambient Air Quality Standards. Code of Federal Regulations 50:693-697.
(c) - USEPA Region III Risk-Based Concentration Table, October 5, 2000._________________________________________________
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TABLE J-18
SITE AVERAGE DOWNWIND AIR CONCENTRATIONS - VOLATILE ORGANIC COMPOUNDS
SHORT-TERM EXPOSURE EVALUATION
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent
1,1,1 -Trichloroethane
1,1-Dichloroethene
2-Butanone
4-Methyl-2-pentanone
Acetone
Ethylbenzene
Isopropylbenzene
m&p-Xylene
Methylene chloride
n-Butylbenzene
o-Xylene
p-lsopropyltoluene
s-Butylbenzene
Styrene
t-Butylbenzene
Tetrachloroethene
Toluene
Trichloroethene

Site
100 Times

PRG
(ug/m3)
100000

3.8
100000
8300
37000
110000
40000
73000
410
3650
73000
73000
3650

110000
3650
330

40000
110

G

Avg
(ug/m3)

ND
ND

16.81
53.10
380.53

6.38
11.06
5.62

624.25
1.45
5.15
4.42
ND

10.18
4.69
2.92

83.41
ND

is
Avg>100

PRG?
--
--

No
No
No
No
No
No
Yes
No
No
No
--

No
No
No
No
"

H || I

Avg
(ug/m3)

5.93
13.74
24.68
ND

24.03
1.82
2.34
2.21
7.14
ND

2.73
ND

2.21
ND

0.71
0.91
ND

3.34

Is II
Avg>100 Avg

PRG? I (ug/m3)
No
Yes
No
--

No
No
No
No
No
--
No
--

No
--

No
No
--

No

ND
ND
ND
ND
ND
1.69
ND
ND

529.75
ND
ND
ND
ND
ND
ND
ND
ND
ND

IS
Avg>100

PRG?
--
--
--
--
--

No
--
--

Yes
--
--
--
--
--
--
--
-
—

L

Avg
(ug/m3)

ND
ND

30.53
ND
ND
ND
ND

0.58
446.92

ND
1.83
ND
ND
ND
ND
ND
ND
ND

IS

Avg>100
PRO?

--
--

No
--
-
--
--

No
Yes
--
No
--
--
--
--
--
--
—

Notes:
-- Not Applicable.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
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TABLEJ-19
SITE AVERAGE DOWNWIND AIR CONCENTRATIONS - SEMIVOLATILE ORGANIC COMPOUNDS
SHORT-TERM EXPOSURE EVALUATION
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2-Methylnaphthalene
2-Nitroaniline
Acenaphthene
bis(2-Ethylhexyl)phthalate
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluorene
Phenanthrene

Site
i oo Times

PRG (a)
(ug/m3)

21000
31

310
21

22000
48

1500
290000
3700000

15000
110000

G

Avg
(ug/m3)

ND
ND

1.29E-01
ND

2.10E-02
7.27E-02
2.20E-02
2.10E-02
3.90E-02
2.05E-02
2.99E-02

IS
Avg>100

PRG?

ND
ND
No
ND
No
No
No
--
--

No
No

H

Avg
(ug/m3)

ND
5.26E-02
9.92E-02

ND
2.02E-02

ND
1.94E-02

ND
5.27E-02
1.76E-02
2.88E-02

is
Avg>100

PRG?

ND
No
No
ND
--

ND
-

ND
No
-
—

1
Avg

(ug/m3)

1.71E-01
3.53E-01
1.12E-01
2.94E-02
3.47E-02
7.19E-02
3.62E-02

ND
4.57E-02
2.94E-02
5.13E-02

Is
Avg>100

PRG?

No
No
--

No
No
No
No
ND
No
No
No

L

Avg
(ug/m3)

ND
2.07E-02
1.36E-01

ND
2.82E-02
4.72E-02
3.26E-02
2.46E-02
3.43E-02
2.64E-02
2.68E-02

Is
Avg>100

PRG?

ND
No
--

ND
No
--
—

No
No
--
No

Notes:
--Not Applicable.
Avg - Average.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1, 1999.
(a) - The value for naphthalene is used to evaluate 2-methylnaphthalene, and the value for anthracene is used to evaluate phenanthrene.
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ENSR International
TABLE J-20
SITE AVERAGE DOWNWIND AIR CONCENTRATIONS - DIOXINS
SHORT-TERM EXPOSURE EVALUATION
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent

Total TCDD-TEQ

Site
i oo Times

PRG
(ug/m3)

4.50E-06

G

Avg
(ug/m3)

(a)

Is
Avg>100

PRG?

--

H

Avg
(ug/m3)

9.16E-09

IS

Avg>100
PRG?

No

Avg
(ug/m3)

(a)

IS
Avg>100

PRG?

-

L

Avg
(ug/m3)

3.89E-08

Is
Avg>100

PRG?

No

Notes:
-- Not Applicable.
ND - Not Detected.
PRG - USEPA Region IX Preliminary Remediation Goal Table, October 1 , 1999.
TCDD-TEQ - 2,3,7,8-Tetrachloro-dibenzo-p-dioxin toxic equivalent,
(a) - Average concentration is less than background. See Table J-1 1 .
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TABLE J-21
SITE AVERAGE DOWNWIND AIR CONCENTRATIONS - METALS
SHORT-TERM EXPOSURE EVALUATION
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

Cadmium
Calcium
Copper
Lead
Magnesium
Manganese
Silver
Sodium

Site
100 Times Standard
and Basis (ug/m3)

0.1 PRG
EN

15000 RBC
150 NAAQS

EN
5.1 PRG

1800 RBC
EN

G
Avg

(ug/m3)

(a)
(a)
(a)
(a)
(a)
ND
ND
ND

Is Avg>100
Standard?

(a)
(a)
(a)
(a)
(a)
ND
ND
ND

H
Avg

(ug/m3)

ND
7.00E-01

(a)
2.52E-02
8.50E-02
3.90E-03

ND
ND

Is Avg>100
Standard?

ND
--
(a)
No
-

No
ND
ND

I
Avg

(ug/m3)

1 .56E-02
(a)
(a)

2.33E-02
6.25E-02
6.00E-03

ND
5.00E-01

is Avg>iOO
Standard?

No
(a)
(a)
No
-

No
ND
"

L
Avg

(ug/m3)

(a)
ND
ND
(a)
(a)
ND

2.85E-02
5.32E-01

Is Avg>100
Standard?

(a)
ND
ND
(a)
(a)
ND
No
--

Notes:
-- No standard available.
Avg - Average.
EN - Essential Nutrient.
NAAQS - National Ambient Air Quality Standard. CFR 50:693-697.
ND - Not Detected.
RBC - USEAP Region III Risk-Based Concentration Table, October 5, 2000.
PRG - USEPA Region IX Preliminary Remediation Goal Table. October 1, 1999.
(a) - Average concentration is less than background. See Table J-13.
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TABLE J-22
AIR SAMPLE VOLUMES
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 1 of 2

Site

G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
/*-*o
/-\o
G
G
G
ô
f-\o
J
/-\o

H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H

Location

DW#1
DW#2
UP#1
UP#2
DW#1
DW#1
DW#1
DW#2
DW#2
DW#2
UP#1
UP#1
UP#1
UP#2
UP#2
UP#2
DW#1
DW#1
DW#2
DW#2
UP#1
UP#1
UP#2
UP#2
DW#1
DW#2
UP#1
DW#1
DW#1
DW#1
DW#2
DW#2
DW#2
UP#1
UP#1
UP#1
DW#1
DW#1
DW#2
DW#2
UP#1
UP#1

Sample

AIR-M-7
AIR-M-8
AIR-M-9
AIR-M-10
AIR-D-7
AIR-P-7
AIR-S-7
AIR-D-8
AIR-P-8
AIR-S-8
AIR-D-9
AIR-P-9
AIR-S-9
AIR-D-10
AIR-P-10
AIR-S-10
AIR-V-7TUBE1
AIR-V-7 TUBE 2
AIR-V-8 TUBE 1
AIR-V-8 TUBE 2
AIR-V-9 TUBE 1
AIR-V-9 TUBE 2
AIR-V-10TUBE 1
AIR-V-10TUBE2
AIR-M-5
AIR-M-4
AIR-M-6
AIR-D-5
AIR-P-5
AIR-S-5
AIR-D-4
AIR-P-4
AIR-S-4
AIR-D-6
AIR-P-6
AIR-S-6
AIR-V-5 TUBE 1
AIR-V-5TUBE2
AIR-V-4TUBE1
AIR-V-4 TUBE 2
AIR-V-6 TUBE 1
AIR-V-6TUBE2

Collection
Date

9/1 1/99
9/11/99
9/11/99
9/11/99
9/10/99
9/11/99
9/11/99
9/10/99
9/11/99
9/11/99
9/10/99
9/11/99
9/11/99
9/10/99
9/11/99
9/11/99
9/10/99
9/10/99
9/10/99
9/10/99
9/11/99
9/11/99
9/11/99
9/11/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99

Sample
Type

PM2.5
PM2.5
PM2.5
PM2.5
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
TO-1
TO-1
TO-1
TO-1
TO-1
TO-1
TO-1
TO-1
PM2.5
PM2.5
PM2.5
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
TO-1
TO-1
TO-1
TO-1
TO-1
TO-1

Volume
Sampled (m3)

23.53
23.51
23.19
23.47
307
314
302
305
311
291
302
315
308
291
297
300

0.0113
0.0113
0.00827
0.00827
0.00752
0.00752
0.00839
0.00839

24
24.083

24
321
320
338
313
314
329
305
326
324

0.0091
0.0091
0.0154
0.0154
0.00921
0.00921
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TABLE J-22
AIR SAMPLE VOLUMES
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International
Page 2 of 2

Site

L
_
_
_
_
_
_
_
_
_
_
_
_
_
„
_.
_
_

Location

DW#1
DW#2
UP#1
DW#1
DW#1
DW#1
DW#2
DW#2
DW#2
UP#1
UP#1
UP#1
DW#1
DW#1
DW#2
DW#2
UP#1
UP#1
DW#1
DW#2
UP#1
DW#1
DW#1
DW#1
DW#2
DW#2
DW#2
UP#1
UP#1
UP#1
DW#1
DW#1
DW#2
DW#2
UP#1
UP#1

Sample

AIR-M-2
AIR-M-1
AIR-M-3
AIR-D-2
AIR-P-2
AIR-S-2
AIR-D-1
AIR-P-1
AIR-S-1
AIR-D-3
AIR-P-3
AIR-S-3
AIR-V-2 TUBE 1
AIR-V-2 TUBE 2
AIR-V-1 TUBE 1
AIR-V-1 TUBE 2
AIR-V-3 TUBE 1
AIR-V-3 TUBE 2
AIR-M-1 1
AIR-M-12
AIR-M-13
AIR-D-1 1
AIR-P-1 1
AIR-S-1 1
AIR-D-12
AIR-P-1 2
AIR-S-12
AIR-D-1 3
AIR-P-1 3
AIR-S-1 3
AIR-V-1 1 TUBE1
AIR-V-1 1 TUBE 2
AIR-V-1 2 TUBE 1
AIR-V-1 2 TUBE 2
AIR-V-1 3 TUBE 1
AIR-V-1 3 TUBE 2

Collection
Date

9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/10/99
9/11/99
9/11/99
9/11/99
9/10/99
9/11/99
9/11/99
9/10/99
9/11/99
9/11/99
9/10/99
9/11/99
9/11/99
9/11/99
9/11/99
9/11/99
9/11/99
9/11/99
9/11/99

Sample
Type

PM2.5
PM2.5
PM2.5
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
TO-1
TO-1
TO-1
TO-1
TO-1
TO-1
PM2.5
PM2.5
PM2.5
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
PUF
TO-1
TO-1
TO-1
TO-1
TO-1
TO-1

Volume
Sampled (m3)

24
24
24
323
323
286
313
321
325
321
328
331

0.00669
0.00669
0.00652
0.00652
0.00916
0.00916
23.52
23.51
23.997

304
312
300
298
309
296
304
317
298

0.0146
0.0146
0.00819
0.00819
0.00917
0.00917

air volume tables.xls\Sheet1
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REVISED SOIL TO SKIN ADHERENCE FACTOR TABLES (5-11 AND 5-12)
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TABLE 5-11
SOIL ADHERENCE FACTORS- RESIDENT ADULT
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Body Part

Hands
Forearms
Lower legs
Feet
Total

Adult Resident
Surface Area

50th percentile (a)
(cm")

904
1,230
2,370
1,225
5,729

Soil Loading
Gardeners

(mg/cm*) (b)

0.19
0.052
0.047
0.215

—

Total Soil
Mass
(mg)

171.76
63.96
111.39
263.38
610.49

Area- Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.1 1
Notes:
(a) - Data from USEPA (1997a). Tables 6-2, 6-3. Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm).
(b) - Data from USEPA (1997a) Table 6-12. Average of gardeners Nos. 1 and 2.

TABLE 5-12
SOIL ADHERENCE FACTORS- RESIDENT CHILD
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Body Part

Hands
Forearms
Lower legs
Feet
Total

Child Resident (0 to 6 years old)
Surface Area

50th percentile (a)
(cm2)

358
437
812
451

2,058

Soil Loading
Day Care Kids
(mg/cm*) (b)

0.0923
0.0230
0.0195
0.0646

Total Soil
Mass
(mg)

33.04
10.05
15.83
29.13
88.06

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.04
Notes:
(a) - Data from USEPA (1997a). Based on average of boys (Table 6-6) and girls (Table 6-7)

total body surface area (6,557 cm2), and mean percentages of total surface area for
individual body parts Table 6-8).

(b) - Data from USEPA (1997a), Table 6-12, Daycare kids Nos. #1a, #1b ,#2c, #3.

corrected SAP tables.xls\saf res
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ENSR International

SOIL ADHERENCE FACTORS-EXAMPLE CALCULATION
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Steps:

1. Determine 50th percentile skin surface area (cm2) for applicable body areas using data from USEPA (1997a)

Tables 6-2. 6-3, average of 50th percentile values for men and women (1/2 arm used as proxy for female forearm).

2. Determine soil loading (mg/cm2) for applicable body areas for receptor using data from USEPA (1997a) Table 6-12.

3. Calculate total soil mass (mg) for applicable body areas = Surface Area (cm2) x Soil Loading (mg/cm2).

4. Calculate total 50th percentile suriace area (cm3) = sum of applicable body areas surface area (cm2).

5. Calculate total soil mass (mg) = sum of individual body areas total mass (mg).____________

6. Calculate Soil Adherence factor (mg/cm2) = Total soil mass (mg)/Total Skin Surface Area (cm2).

Example: for adult resident:

Hands: 904 cm2 x 0.19 mg/cm2 = 171.76 mg

Forearms: 1230 cm2 x 0.052 mg/cm2 = 63.96 mg

Lower legs: 2370 cm2 x 0.047 mg/cm2 - 111.39 mg

Feet: 1225 cm2 x 0.215 mg/cm2 = 263.38 mg

Total Surface Area = 904 cm2 + 1230 cm2 + 2370 cm2 + 1225 cm2 = 5729 cm2.

Total Soil Mass = 171.67 mg + 63.96 mg + 111.39 mg + 263.39 mg = 610.49 mg.

Soil Adherence Factor - Total Soil Mass (610.49 mg) /Total Skin Surface Area (5729 cm2) = 0.11 mg/cm2.

corr& SAP tables.xls\calc
March 30, 2001
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REVISED TABLE 6-2
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TABLE 6-2
TOTAL POTENTIAL HAZARD INDEX
INDOOR WORKER - RME
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Constituent

1 ,1 ,2,2-Tetrachloroethane
4-Methyl-2-pentanone
3enzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Total HI

SlteG
Groundwater
Inhalation HQ

NC
2.30E-03
1.46E-01
2.96E-02

NC
NC

1 .48E-02
2.08E-04
5.16E-03

NC
5.13E-04

1.98E-01

SlteH
Groundwater
Inhalation HQ

NC
NC

9.06E-02
3.09E-02
2.75E-01
4.34E-04
1 .69E-02

NC
NC
NC
NC

4.14E-01

Sltel
Groundwater
Inhalation HQ

NC
NC

2.93E-02
5.94E-02

NC
NC
NC
NC
NC
NC

1.21E-02

1.01E-01

SlteL
Groundwater
Inhalation HQ

NC
NC

1 .75E-03
NC

4.86E-02
NC
NC
NC
NC
NC
NC

5.04E-02

Notes:
HI - Hazard Index.
HQ - Hazard Quotient.
NC - Not Calculated, no dose-response value or not a constituent of potential concern in this area/medium.
RME - Reasonable Maximum Exposure.

RME indoor summary.xls\NC
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Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX L
CALCULATION OF EXCAVATION AIR VOC CONCENTRATIONS FROM STANDING WATER -

EXCAVATION TRENCH

Excavation trench air concentrations of a COPC resulting from volatilization from groundwater
infiltrating an excavation trench can be predicted by use of the method recommended by USEPA
(1987) for predicting volatilization from standing water.

Model to Predict Air Concentration

In this model, the air concentration of a COPC is estimated at the downwind boundary of the water.
For the purposes of calculating this concentration, a rectangular box with the base corresponding to
the water surface is considered. The height of the box, Hb, is the height to which the chemical
emissions from the water surface are uniformly mixed with the air. Lb is the dimension of the box
parallel to the direction of the wind. Wb is the width of the box perpendicular to the airflow. If U is the
wind speed, then, by conservation of mass, the air concentration, Ca, of chemical within the box is
given by:

C =-- (1)
HbWbU

The diffusion height, Hb, above the water surface is approximately equal to 0.05 Lb (Jackson, 1976).
With this substitution, the equation for the air concentration becomes:

Where:

Q = chemical emission rate (g/s)

A = water surface area (m2) (12 m2; best professional judgement estimate of utility
repair/installation trench)

U = wind speed (m/s) (2.25 m/s; default value USEPA, 1991)

The chemical emission rate, Q, can be expressed as follows:

Q = KACL (3)

L-1 March 30.2001
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Sauget Area 1
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Where:

Q = chemical emission rate (g/s)

K = overall mass transfer coefficient (m/s)

A = water surface area (m2) (12m2; best professional judgement estimate of utility
repair/installation trench)

CL= chemical concentration in water (g/m3)

With the substitution of equation (3) into equation (2), the equation for air concentration becomes:

(4)
0.05u V

As wind speed, u, and the chemical concentration in water, CL, are known or can be measured, the
chemical concentration in air is then a function of the overall mass transfer coefficient.

Mass Transfer Coefficient

The overall mass transfer coefficient, K, is given by:

1--U-L- ,5,
K KL KGKeq

Where:

KL= Liquid phase mass transfer coefficient (m/s)

KG= Gas phase mass transfer coefficient (m/s)

Keq= Equilibrium mass transfer coefficient (unitless)

The equilibrium mass transfer coefficient is given by the following:

Where:

H = Henry's Law constant for the chemical (atm m3/g-mol)
L-2 March 30. 2001
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Sauget Area 1
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R = Universal Gas Constant (8.21 x 10"5 atm m3/g-mol/°K)

T = Water Temperature (°K)

The Henry's Law constants are chemical-specific and were obtained from the RBCA Tool Kit for
Chemical Releases software (GSI, 1999).

The liquid phase mass transfer coefficient is given by:

«r D r/3
KL = 2.78xlO'6 —*- (7)

V ether j

Where:

Dw = Diffusivity of the compound in water (cm2/s)

Dether = Diffusivity of ether in water (8.5 x 10^ cm2/s; USEPA, 1987).

The diffusivity of each chemical in water was obtained from the RBCA Tool Kit for Chemical Releases
software (GSI, 1999).

The gas phase mass transfer coefficient is given by:

Kc = 4.82 x l(T3t/a78Slcc~0-6X~0'" (8)

Where:

U = wind speed (m/s)

SCQ = Schmidt number = HG/(pcDa)

HG = viscosity of air (1.81 x 10"* g/cm-s)

PG = density of air (1.2 x 10"3 g/cm3)

Da = diffusivity of the chemical in air (cm2/s)

de = effective diameter (m) = (4A/7i)° 5

For each of the compounds the molecular diffusivity in air was obtained from the RBCA Tool Kit for
Chemical Releases software (GSI, 1999).

L-3 March 30.2001
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Attenuation Factor

For the purpose of calculating the concentration in air from a given concentration in water, it is
convenient to define an attenuation factor, a, which is given as the ratio of the ambient air
concentration given in equation (4) to the concentration in water:

CL 0.05U

If the concentration in the water is given per liter and the air concentration is given per cubic meter,
then the attenuation factor becomes:

.. , 3, 20000K ,.ma(L/m3) = —— - —— (10)

where the mass transfer coefficient, K, is defined as above.

Model Application and Results

Table L-1 summarizes model inputs and intermediate steps in the modeling process. Tables L-2 and
L-3 present the RME and MLE groundwater source concentrations utilized in predicting trench air
concentrations. Tables L-4 and L-5 present the predicted RME and MLE trench air concentrations for
volatile COPCs.

Uncertainty Analysis

It should be noted that the volatilization model described above does not consider the effect of one
chemical in solution upon the volatilization of another. This effect should be minor, however,
considering the low concentrations of these chemicals in water. Also, the assumption of a water
temperature of 25°C is conservative considering the increase of the Henry's Law parameter with
temperature.
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8.4 Risk Characterization Methodology

The potential risk to human health associated with potential exposure to COPCs in environmental
media at the site is evaluated in this step of the risk assessment process. Risk characterization is
the process in which the dose-response information (Section 4.0) is integrated with quantitative
estimates of human exposure derived in the Exposure Assessment (Section 5.0). The result is a
quantitative estimate of the likelihood that humans will experience any adverse health effects given
the exposure assumptions made. Two general types of health risk are characterized for each
potential exposure pathway considered: potential carcinogenic risk and potential noncarcinogenic
risk. Carcinogenic risk is evaluated by averaging exposure over a normal human lifetime, which,
based on USEPA guidance (1989a), is assumed to be 70 years. Noncarcinogenic risk is evaluated
by averaging exposure over the total exposure period.

Characterization of the potential impact of potential carcinogenic and noncarcinogenic constituents is
approached in very different ways. The difference in approaches arises from the conservative
assumption that substances with possible carcinogenic action proceed by a no-threshold mechanism,
whereas other toxic actions may have a threshold, a dose below which few individuals would be
expected to respond. Thus, under the no-threshold assumption, it is necessary to calculate a risk, but
for constituents with a threshold, it is possible to simply characterize an exposure as above or below
the threshold. In risk assessment, that threshold is termed an RfD.

8.4.1 Carcinogenic Risk Characterization

The purpose of carcinogenic risk characterization is to estimate the upper-bound likelihood, over and
above the background cancer rate, that a receptor will develop cancer in his or her lifetime as a result
of exposure to a constituent in environmental media at the site. This likelihood is a function of the dose
of a constituent (described in the Exposure Assessment, Section 5.0) and the CSF (described in the
Toxicity Assessment, Section 4.0) for that constituent. The ELCR is the likelihood over and above the
background cancer rate, which currently in the U.S. is between 1 in 3 and 1 in 4 (Landis et al., 1998),
that an individual will contract cancer in his or her lifetime. The risk value is expressed as a probability
(e.g., 10"6, or one in one million). The ELCR is calculated using the following equation:

ELCR = LADD (mg/kg - day) x CSF (mg/kg - day) "1

The potential carcinogenic risk for each exposure pathway is calculated for each receptor. In current
regulatory risk assessment, it is assumed that cancer risks are additive or cumulative. Pathway and
area-specific risks were summed to estimate the total site potential cancer risk for each receptor. A
summary of the total site cancer risks for each receptor group were presented in Section 6.0 and
compared to the USEPA's target risk range of 10"4 to 10"6. Any COPC that causes an exceedance of
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the 10"* risk level for a particular receptor was designated a COC. Both RME and MLE results were
considered in the identification of COCs. Remedial goals (RGs) were then calculated for each COC.

The target risk levels used for the identification of COCs are based on USEPA guidance and Illinois
TACO guidance. Specifically, USEPA provides the following guidance (USEPA, 1991 a):

"Where the cumulative carcinogenic site risk to an individual based on reasonable maximum
exposure for both current and future land use is less than 10 ,̂ and the non-carcinogenic hazard
quotient is less than 1, action generally is not warranted unless there are adverse environmental
impacts." and,

"The upper boundary of the risk range is not a discrete line at 1 x 10"*, although EPA generally
uses 1 x 10"4 in making risk management decisions. A specific risk estimate around 10^* may be
considered acceptable if justified based on site-specific conditions."

IEPA provides the following summary for the evaluation of cumulative risk for carcinogens (IEPA,
1998, Fact Sheet 13: Mixture Rule):

"The cumulative risk of carcinogenic contaminants attacking the same target must not exceed 1 in
10,000 [10^]. Therefore, the risk from all on-site similar acting carcinogens must be added
together. If this cumulative risk level is greater than 1 in 10,000, corrective action must be taken
to reach an acceptable risk level."

8.4.2 Non-Carcinogenic Risk Characterization

The potential for exposure to a constituent to result in adverse noncarcinogenic health effects is
estimated for each receptor by comparing the Chronic Average Daily Dose (CADD) for each COPC
with the RfD for that COPC. The resulting ratio, which is unitless, is known as the Hazard Quotient
(HQ) for that constituent. The HQ is calculated using the following equation:

HQ = CADD (mg/kg-day)
RfD (mg/kg - day)

The target HQ is defined as an HQ of less than or equal to one (USEPA, 1989a). When the HQ is less
than or equal to 1, the RfD has not been exceeded, and no adverse noncarcinogenic effects are
expected. If the HQ is greater than 1, there may be a potential for adverse noncarcinogenic health
effects to occur; however, the magnitude of the HQ cannot be directly equated to a probability or effect
level. HQs for a given pathway are summed to provide a hazard Index (HI). Pathway His are summed
to provide a total receptor HI. When the HI is less than 1, the target has not been exceeded, and no
adverse noncarcinogenic effects are expected. This initial HI summation assumes that all the COPCs
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are additive in their toxicity, and is considered only a screening step as additive toxicity may not be
correct. If the HI is greater than 1, further evaluation is necessary to determine if the COPCs are
additive in toxicity. This evaluation is termed a toxic endpoint analysis, and is discussed in
Appendix R. Any COPC that causes an exceedance of a toxic-end point specific HI of one was
designated a COC.

8.4.3 Calculation of Remedial Goals

For potentially carcinogenic risk results, COCs are identified as those COPCs that cause an
exceedance of the target risk level of 10"4. For noncarcinogenic hazard results, COCs are identified as
those COPCs that cause an exceedance of the toxic-endpoint specific HI of one. RGs have been
calculated for those COPCs identified as COCs.

Where RGs are calculated, the following formula is used:

RG_ EPCxTarget (RiskorHQ)
Calculated (Risk or HQ)

The EPC is the exposure point concentration used in the risk calculations. Where only one constituent
is the risk driver, the target risk level per constituent to be used in the RG calculation is 1x10"* minus
the total risk for all other constituents for that receptor. Similarly, the target HQ per constituent is 1
minus the HQ for all other constituents with similar toxic endpoints.

When there is more than one constituent identified as a COC for a given scenario, the target risk level
(or HQ for noncarcinogens) is again 1 x 10^ (or 1 for noncarcinogens) minus the total risk (or HI for
noncarcinogens) for all other constituents for that receptor. However, this target risk (or HQ for
noncarcinogens) is then apportioned between the identified COCs. This apportioning can be done in
any manner, though most commonly it is done equally between all of the COCs.

8.5 Potential Carcinogenic Risk Results

Potential carcinogenic risks are summarized for all receptors and pathways for the transects in Table
8-1, and for the Sites in Table 8-3. Table 8-6 presents the recreational receptors risks.

8.5.1 Transects

As shown in Table 8-1, all potential risks calculated for both the RME and MLE receptor scenarios for
the transects are within or below the USEPA target risk range of 10"* to 10"6.
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J \lndl_Service\Project Files\Solutia-6l05\Sauget-6l05-002\Comment Response\SAl-Revised Section 8.doc Revision 1



Sauget Area 1
HHRA-EE/CA and RI/FS

8.5.2 Sites

As shown in Table 8-3, all potential risks calculated for both the RME and MLE receptor scenarios in
the sites are within or below the USEPA target risk range of 10"4 to 10"6, with the exception of the RME
outdoor industrial worker receptor in Site I. The calculated risk for this receptor is 1.66x10"*. which is
only slightly above 10"4. The risk calculated for 2,3,7,8-TCDD-TEQ for this receptor is 1.38x10^ due to
potential incidental ingestion and dermal contact with soils (see Table 6-3). Therefore, 2,3,7,8-TCDD-
TEQ is identified as a COC for Site I soils.

8.5.3 Dead Creek/Borrow Pit Lake

As shown in Table 8-6, both RME and MLE risks are within or below the target risk range of 10"4 to 10"6

for the recreational teen and the recreational fisher receptors.

8.5.4 Summary of Potentially Carcinogenic Risk Results

As noted above, potential carcinogenic risk results are evaluated based on the 10"6 to 10^ risk range.
The following scenarios resulted in risks below the target risk range (i.e., risks less than 10"6):

Transect 3 - RME Outdoor Industrial Worker
Transect 3 - MLE Outdoor Industrial Worker
Transect 3 - RME Construction Worker
Transect 3 - MLE Construction Worker
Transect 3 - MLE Resident

Transect 4 - MLE Outdoor Industrial Worker
Transect 4 - RME Construction Worker
Transect 4 - MLE Construction Worker
Transect 4 - MLE Resident

Transect 5 - MLE Resident

Transect 6 - MLE Outdoor Industrial Worker
Transect 6 - RME Construction Worker
Transect 6 - MLE Construction Worker
Transect 6 - MLE Resident

Transect 7 - MLE Outdoor Industrial Worker
Transect 7 - RME Construction Worker
Transect 7 - MLE Construction Worker
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Site G - RME Indoor Industrial Worker
Site G - MLE Indoor Industrial Worker
Site G - RME Outdoor Industrial Worker
Site G - MLE Outdoor Industrial Worker
Site G - RME Trespassing Teen
Site G - MLE Trespassing Teen

Site H - RME Indoor Industrial Worker
Site H - MLE Indoor Industrial Worker
Site H - MLE Trespassing Teen

Site I - MLE Indoor Industrial Worker

Site L - RME Indoor Industrial Worker
Site L - MLE Indoor Industrial Worker
Site L - MLE Outdoor Industrial Worker
Site L - RME Construction Worker
Site L - MLE Construction Worker
Site L - RME Trespassing Teen
Site L - MLE Trespassing Teen

Site N - MLE Resident

Dead Creek/Borrow Pit Lake - RME Recreational Teen
Dead Creek/Borrow Pit Lake - MLE Recreational Teen

The following scenarios [and risk-driving constituents - environmental medium] resulted in risks
between 10"6 and 10~5, which is within the target risk range:

Transect 3 - RME Resident (benzo(a)pyrene - soil]

Transect 4 - RME Outdoor Industrial Worker [benzo(a)pyrene - soil]

Transect 5 - RME Resident [benzo(a)pyrene and dieldrin - soil]

Transect 6 - RME Outdoor Industrial Worker [benzo(a)pyrene - soil]

Transect 7 - RME Outdoor Industrial Worker [benzo(a)pyrene and arsenic - soil]
Transect 7 - MLE Resident [arsenic - produce]
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Site G - MLE Construction Worker [2,3,7,8-TCDD-TEQ - soil]

Site H - MLE Outdoor Industrial Worker [2,3,7,8-TCDD-TEQ - soil]
Site H - RME Construction Worker [pentachlorophenol - groundwater]
Site H - MLE Construction Worker [pentachlorophenol - groundwater]
Site H - RME Trespassing Teen [2,3,7,8-TCDD-TEQ - soil]

Site I - RME Indoor Industrial Worker [vinyl chloride - groundwater]
Site I - MLE Outdoor Industrial Worker [2,3,7,8-TCDD-TEQ and PCBs - soil]
Site I - RME Construction Worker [2,3,7,8-TCDD-TEQ - soil and groundwater]
Site I - MLE Construction Worker [2,3,7,8-TCDD-TEQ - groundwater]
Site I - MLE Trespassing Teen [2,3,7,8-TCDD-TEQ - soil]

Site L - RME Outdoor Industrial Worker [benzo(a)pyrene - soil]

Site N - RME Resident [benzo(a)pyrene - soil]

Dead Creek/Borrow Pit Lake - MLE Recreational Fisher [arsenic - fish]

The following scenarios resulted in risks between 1CT5 and 10"*, which is within the target risk range:

Transect 4 - RME Resident [benzo(a)pyrene - soil]

Transect 6 - RME Resident [benzo(a)pyrene - soil]

Transect 7 - RME Resident [arsenic - produce]

Site G - RME Construction Worker [pentachlorophenol and 2,3,7,8-TCDD-TEQ -
groundwater]

Site H - RME Outdoor Industrial Worker [2,3,7,8-TCDD-TEQ - soil]

Site I - RME Trespassing Teen [2,3,7,8-TCDD-TEQ - soil]

Dead Creek/Borrow Pit Lake - RME Recreational Fisher [arsenic - fish]

The following scenario resulted in a risk above 10"4, which is above the target risk range:

Site I RME - Outdoor Industrial Worker [2,3,7,8-TCDD-TEQ - soil]

Based on the exceedance of the 1CT* risk level for the RME Outdoor Industrial Worker in Site I, 2,3,7,8-
TCDD-TEQ is identified as a COC in Site I soils.
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8.6 Potential Noncarcinogenic Hazard Results

Potential noncarcinogenic hazards are summarized for all receptors and pathways for the transects in
Table 8-2, and for the Sites in Table 8-4. Table 8-7 presents the recreational receptors risks.

8.6.1 Transects

As shown in Table 8-2, all potential His calculated for both the RME and MLE receptor scenarios for
the transects are below the target HI of 1.

8.6.2 Sites

As shown in Table 8-4, all potential His calculated for both the RME and MLE receptor scenarios for
the sites are below the target HI of 1, with the exception of the following:

• The RME construction worker in Site G;

• The RME construction worker in Site H;

• The MLE construction worker in Site H;

• The RME outdoor industrial worker in Site I; and

• The RME construction worker in Site I.

Because these His were calculated by summing all His for all pathways, a toxic endpoint analysis was
conducted for each receptor, as discussed in Section 8.6.4.

8.6.3 Dead Creek/Borrow Pit Lake

As shown in Table 8-7, both RME and MLE risks are below the target HI of 1 for the recreational teen
and the recreational fisher receptors.

8.6.4 Toxic Endpoint Analysis

The RME construction worker in Site G. A toxic endpoint analysis was conducted for this receptor, as
presented in Appendix R and summarized in Table 8-5. As shown, none of the toxic endpoint specific
His exceed the target of 1, therefore, no COCs are identified for this receptor in this area.

The RME construction worker in Site H. A toxic endpoint analysis was conducted for this receptor, as
presented in Appendix R and summarized in Table 8-5. As shown, all of the toxic endpoint His are
below 1 with the exception of "nasal effects." This is due to potential inhalation exposures to
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chloroform and naphthalene (see Table R-3) volatilized from exposed groundwater in an excavation
trench (Table 6-6). Therefore, chloroform and naphthalene are identified as COCs for groundwater in
Site H.

The MLE construction worker in Site H. A toxic endpoint analysis was conducted for this receptor, as
presented in Appendix R and summarized in Table 8-5. As shown, none of the toxic endpoint specific
His exceed the target of 1, therefore, no COCs are identified for this receptor in this area.

The RME outdoor industrial worker receptor in Site I. PCBs are the main contributor to the HI of 2.15
for this scenario. The total HQ for PCBs is 1.99, due to potential ingestion and dermal contact with
surface soil. A review of Table R-1, which presents toxic endpoints by constituent, indicates that the
toxic endpoints for PCBs are immune, skin and eye effects. None of the other COPCs in Site I exhibit
these effects, thus, a quantitative toxic endpoint analysis was not conducted, and PCBs are identified
as a COC for soil for the outdoor industrial worker scenario in Site I.

The RME construction worker in Site I. PCBs are the main contributor to the HI of 2.04 for this
scenario. The total HQ for PCBs is 1.08, with the majority (1.03) due to potential ingestion and dermal
contact with surface soil. As noted above, review of Table R-1, which presents toxic endpoints by
constituent, indicates that the toxic endpoints for PCBs are immune, skin and eye effects. None of the
other COPCs in Site I exhibit these effects; thus, a toxic endpoint analysis was not conducted, and
PCBs are identified as a COC for soil for the construction worker scenario in Site I.

8.6.5 Summary of Noncarcinogenic Hazards

Based on the toxic endpoint analyses, the following constituents are identified as COCs:

• Chloroform and naphthalene in groundwater in Site H for the construction worker scenario.

• PCBs in surface soil in Site I for the outdoor industrial worker and construction worker
scenarios.

8.7 Remedial Goals

8.7.1 2,3,7,8-TCDD-TEQ in Site I

2,3,7,8-TCDD-TEQ was identified as a COC in Site I soils for the outdoor industrial worker, due to an
exceedance of the target risk level of 10"4. The following RG is calculated using the equation in
Section 8.4.3. The EPC for 2,3,7,8-TCDD-TEQ in Site I is 0.012 mg/kg. The risk associated with all
other COPCs in Site I for the outdoor worker receptor is 3E-05. Therefore, for a total receptor target
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risk level of 1E-04, the target risk level for2,3,7,8-TCDD-TEQ alone is 7E-05. Thus the RG for 2,3,7,8-
TCDD-TEQ is 0.0062 mg/kg.

Of the four soil samples collected in Site I, only one sample exceeds this target concentration; this is
WASTE-I-B2-0-0.5FT (see Figure 8-1). Therefore, a remedial action may be warranted at this location,
however, it should be noted that the target risk range was not exceeded for the MLE scenario for this
receptor.

8.7.2 Chloroform and Naphthalene in Site H

Chloroform and naphthalene were identified as COCs in Site H groundwater for the RME construction
worker receptor due to an exceedance of the target toxic endpoint HI of 1 (for nasal effects). An RG is
calculated using the equation in Section 8.4.5.

First, the EPCs must be identified. Hazards and risks associated with potential exposure to
groundwater were calculated on a per groundwater sampling location basis, prorated based on the
number of groundwater sampling locations in the evaluation, such that the hazard/risk per location
could be summed for a total hazard/risk for the site. VOCs were detected in two of the three
groundwater sampling locations in Site H (EE-01 and EE-02). Therefore, these two locations were
evaluated in the excavation trench scenario for the construction worker. Naphthalene was detected in
both VOC-containing locations. The concentration in well EE-01 is 2.3 mg/L and the concentration in
well EE-02 is 0.195 mg/L; the effective risk concentration is the average of these two, which is 1.25
mg/L. Chloroform was detected in one of these two VOC-containing locations; therefore, although the
EPC for chloroform in EE-02 is 0.425 mg/L, the effective risk concentration is 0.213 mg/L. [Note that
this is a conservative approach, as not all groundwater sampling locations in Site H were used in this
averaging.] These "effective risk concentrations" were used to calculate the RGs.

As shown in Appendix R, chloroform and naphthalene are the only two COPCs in Site H that have
"nasal effects" identified as a toxic endpoint. The target HI for nasal effects is 1. Therefore, for the
calculation of RGs, a target HQ of 0.5 for each COC (chloroform and naphthalene) is used here,
although any HQ combination that results in a total HI of one would be appropriate for use in
developing these RGs. The RG for chloroform is 0.0483 mg/L based on a target HI of 0.5, and the RG
for naphthalene is 0.624 mg/L based on a target HI of 0.5.

8.7.3 PCBs in Site I - Outdoor Industrial Worker Scenario

PCBs were identified as a COC for Site I soils for the outdoor industrial worker scenario due to an
exceedance of the target HI of 1. An RG is calculated using the equation in Section 8.4.3. The EPC
for PCBs in Site I soils is 121.3 mg/kg. Assuming a target HQ of 1 for this scenario, the RG for PCBs
in soil is 61 mg/kg. The only soil sample in Site I that exceeds this target concentration is WASTE-1-
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B2-0-0.5FT (Figure 8-1), which is the same sample indicating an exceedance based on the potential
carcinogenic risk analysis. Therefore, a remedial action may be warranted at this location, however, it
should be noted that the target HI was not exceeded for the MLE scenario for this receptor. It is also
noted that the highest of the remaining PCB concentrations is an order of magnitude lower than the
RG,at3.4mg/kg.

8.7.4 PCBs in Site I - Construction Worker Scenario

PCBs were identified as a COC for Site I soils for the construction worker scenario due to an
exceedance of the target HI of 1. An RG is calculated using the equation in Section 8.4.3. The EPC
for PCBs in Site I soils is 121.3 mg/kg. Assuming no action is taken for the low level of PCBs detected
in groundwater that contributes an HQ of 0.05 to this scenario (Table 6-6), the target HQ for PCBs in
soil is 0.95, and the RG for PCBs in soil is 112 mg/kg. The only soil sample in Site I that exceeds this
target concentration is WASTE-I-B2-0-0.5FT (Figure 8-1), which is the same sample indicating an
exceedance identified above for the outdoor industrial worker, based on both the potential carcinogenic
risk and noncarcinogenic hazard analyses. Therefore, a remedial action may be warranted at this
location, however, it should be noted that the target HI was not exceeded for the MLE scenario for this
receptor. It is also noted that the highest of the remaining PCB concentrations is almost two orders of
magnitude lower than this RG, at 3.4 mg/kg.

8.8 Short-Term Risk Assessment

The short-term risk assessment is presented in Section 7.0. The same screening criteria identified in
Section 3.1.1.1 were employed for the short-term COPC (STCOPC) selection. As discussed in the
HHRA workplan (Appendix A), the screening criteria were multiplied by 100 and compared to the
average site concentration for each constituent detected.

No direct contact STCOPCs for either a residential soil or an industrial soil scenario were identified for
either the transects or the sites. No STCOPCs were identified in sediment or surface water.
Therefore, these media were not evaluated further in the short-term risk assessment.

In groundwater, of the 34 groundwater sampling locations evaluated in the risk assessment, STCOPCs
were identified in only 6 locations from Sites G, H, I, and L No STCOPCs were identified in the
residential (non-potable) wells. Five locations have only one or two STCOPCs identified, and one well
(EEG-107, Site G) has 7 STCOPCs identified. There appears to be no clear pattern of STCOPCs
between wells. A total of 9 STCOPCs were identified in the 6 groundwater sampling locations
combined. Of these, 3 are VOCs.

t
Concentrations of VOCs in groundwater were used to calculate indoor air, excavation air, and outdoor
air concentrations for the above scenarios in Appendices K (indoor air), L (excavation air), and M
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(outdoor air). These calculated concentrations are compared to 100 times the USEPA Region 9 air
PRGs in Table 7-2. As indicated on the table, air concentrations of all constituents are less than 100
times the air PRO with the exception of benzene and chloroform in excavation air. Therefore,
concentrations of these constituents are compared to short-term air action levels, as presented in
Table 7-3. The short-term action levels were obtained from the ACGIH, NIOSH, and the TNRCC.

The calculated excavation air concentrations of both benzene in Site G and chloroform in Site H are
below the TLVs and NIOSH standards (Table 7-3). The concentration of benzene and chloroform
exceed the short-term TNRCC ESLs. Although the excavation air concentrations do exceed the
TNRCC standards, this does not indicate that a short term risk presently exists. The excavation air
scenario is a potential future scenario, in which the air concentrations are modeled rather than
measured, and there are no current excavations at the site.

The six non-VOC STCOPCs were evaluated in the chronic risk assessment in a future construction
worker scenario. It was assumed that a future construction worker may contact groundwater during
excavation for 10 days per year for one year. As indicated on Tables 6-5 and 6-6, none of these six
constituents exhibits a potential cancer risk or an HQ that exceeds the target levels. Therefore, neither
a chronic nor an acute risk exists for these constituents.

Therefore, it is concluded that concentrations in groundwater are not posing a current short-term risk to
receptors at the site. However, future construction activities in Sites G and H should be conducted
with air monitoring in the excavation trenches, and the workers using appropriate personal protective
equipment.

Arsenic in fish fillet is identified as a STCOPC for the short-term risk assessment. However, as the
chronic risk for the fish ingestion pathway does not exceed target risk levels, it is also concluded that a
short-term (acute) risk does not exist for exposure to arsenic in fish fillet. Moreover, the form of arsenic
present in fish tissue (organic versus inorganic) is likely not to pose acute or chronic health risks (see
discussion in Section 7.2.5).

8.9 Summary of Supplemental Construction Worker Risk Assessment

Pursuant to comments received from USEPA on the December 29, 2000 Human Health Risk
Assessment for Sauget Area 1 (the HHRA), an additional evaluation has been conducted for the
construction worker and is presented in Appendix T. This evaluation was conducted to evaluate
potential risks to the construction worker associated with constituents in subsurface soil and in
leachate in Sites G, H, I and L, and followed the same methods as the HHRA.

The potential risk for the construction worker for both the RME and MLE scenarios for all Sites is below
or within the USEPA risk range of 10"* to 10"6.
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The potential His for the construction worker (RME) are above the target HI of 1 in each Site. The HI
for the construction worker for the MLE scenario is above 1 for all Sites with the exception of Site L.

This construction worker evaluation (for subsurface soil and leachate) was conducted as a supplement
to the original construction worker scenario presented in the main body of the report (surface soil and
groundwater). Potential carcinogenic risks for this supplemental scenario are within the target risk
range for all Sites. To evaluate potential additivity of risks for the two evaluations, risks calculated for
the original and the supplemental risk assessments were summed. The results indicate that the
combined risks for each Site are still within the target risk range. With the exception of the MLE
scenario for Site L, as the His for the supplemental risk assessment are all above 1, the combined His
are also above 1. The combined HI for the MLE scenario for Site L is slightly above 1 (at 1.1).

These results support the original conclusion in the risk assessment that construction/excavation
activities should not occur in Sites G, H, I and now L without use of proper personal protective
equipment and monitoring for air emissions from standing water.

8.10 Summary of Class I Groundwater Evaluation

Appendix U and Section 6.5.1.1 presents the comparison of groundwater data to TACO Class I
groundwater criteria. Comparing the results to the Class II results, additional Class I COPCs were
identified in most locations for which Class II COPCs occurred. Class I COPCs were also identified in
additional locations: in Site G, between 1 and 3 COPCs were identified in five additional locations; in
Site H, one COPC was identified in one additional location; in Site I, two COPCs were identified in one
additional location; and in Site L, one and two COPCs were identified in two additional sampling
locations, respectively. In residential areas, lead was identified as a COPC in two residential non-
potable use wells and one shallow groundwater sample location. Therefore, the Class I screening
results were not substantially different from the Class II screening results.

Lead was identified as (the only) COPC in two of the non-potable use residential wells (DW-MCDO
and DW-WRIG). No COPCs were identified in the other two non-potable use wells. A drinking water
evaluation of lead was conducted and is presented in Appendix V. The results indicate that well DW-
WRIG could be used as a source of drinking water; however, use of well DW-MCDO as a source of
drinking water would not be appropriate.

8.11 Summary

Based on the results of this baseline risk assessment and short-term risk assessment for Sauget Area
1, it is recommended that remedial action be considered for 2,3,7,8-TCDD-TEQs and PCBs for a
single location in Site I. In addition, it is recommended that excavation work in Sites G, H, I, and L,
based on both long-term and short-term potential health risks, be monitored for air emissions and that
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appropriate personal protective equipment be used during such work. Excavation conducted within
the extent of any of the Sites should be controlled by institutional controls that would require, if such
excavation was deemed necessary, that the excavation would be monitored for air emissions and that
appropriate personal protective equipment would be used during such work.

8-14 Match 30.2001
J:\lndl_Service\Project Files\Solutia-6105\Sauget-€105-002\CotnmentResponse\SA1-Revised Section 8.doc Revision 1



ATTACHMENT 8

APPENDIX B FOOTNOTES

J:\lndl_Seivice\Project Faes\Solutia-6105\Sauget-6105-002\Comn»nt R«spon$e\ATTACHMENTS March, 2001



Definitions and Footnotes for Summary Statistics Tables

UCL - Upper Confidence Limit.
(a) - The results of the Shapiro-Wilke test for normality indicates whether the data set is more likely to be normally distributed or lognormally

distributed. The data set is considered to be normally distributed if the test result is higher in the column labeled "NORMAL". The data set is
considered to be lognormally distributed if the test result is higher in the column labeled "LOGNORMAL".

(b) - 95% UCL is selected based on whether the data set is normally or lognormally distributed. The UCL based on the t-statistic is chosen for a
normal distribution, and the UCL based on the H-statistic is chosen if the data are lognormally distributed. Where there are greater than 50 samples,
the distribution is assumed to be lognormal.

(c) - Site Concentration is the lower of the selected 95% UCL and the Maximum Detected Concentration. Where there are fewer than 8 samples, the maximum
detected concentration is selected as the site concentration.

March 30, 2001
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TABLE 1-3
COMPARISON OF FISH FILLET DATA TO REGION
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

RBCS FOR FISH TISSUE

ENSR International
Page 1 of 1

Sample Number (e,f) Constituent
Concentration

(mg/kg) Qualifier
Background

(mg/kg)
Is Concentration
> Background?

RBC (a)
(mg/kg)

Is Concentration
>RBC? COPC? Reason

WBBP FILLET 2 4,4'-DDE
Gamma Chlordane

9.20E-03
4.70E-03

ND
ND

9.28E-03
9.01 E-03 (d)

No
No

No
No

<RBC
<RBC

WC BP COMP1

Arsenic
Copper
Di-n-butylphthalate
Total 2,3,7,8-TCDD TEQ
Zinc

4.50E-01
2.50E-01
2.70E-02
2.40E-05
7.90E+00

ND
5.07E-01

ND
1.67E-06
1.30E+01

No

Yes
No

2.10E-03
5.41 E+01
1.35E+02
2.50E-05
4.06E+02

(9)

Yes
No
No
No
No

Yes
No
No
No
No

>RBC
<BK/RBC

<RBC
<RBC

<BK/RBC

WC BP COMP 2

bis(2-Ethylhexyl)phthalate
Chromium
Copper
Total 2,3,7,8-TCDD TEQ
Zinc

1.30E-01
2.20E-01
5.70E-01
9.52E-07
7.10E+00

2.10E-01
4.48E-01
5.07E-01
1.67E-06
1.30E+01

No
No
Yes
No
No

2.25E-01
2.03E+03
5.41 E+01
2.50E-05
4.06E+02

(b)

(9)

No
No
No
No
No

No
No
No
No
No

<BK/RBC
<BK/RBC

<RBC
<BK/RBC
<BK/RBC

WC BP COMP 3

Total 2,3,7,8-TCDD TEQ
bis(2-Ethylhexyl)phthalate
Mercury
Zinc

6.93E-07
1.00E-01
2.70E-02
9.20E+00

1.67E-06
2.10E-01
9.10E-02
1.30E+01

No
No
No
No

2.50E-05 (g)
2.25E-01
1.35E-01 (c)
4.06E+02

No
No
No
No

No
No
No
No

<BK/RBC
<BK/RBC
<BK/RBC
<BK/RBC

Notes:
COPC - Constituent of Potential Concern.
RBC - Risk-Based Concentration.
WB - White Bass (There was insufficient white crappie sample to submit for all constituent analyses; therefore, white bass fillet samples were submitted for pesticide (8151 A) and

herbicide (8081A) analyses only.)
WC - White Crappie.
a) • USEPA Region III Risk-Based Concentration (RBC) Table, October 5, 2000. Value for fish tissue.

(b) - Value for Chromium III.
(c) - Value for Methyl Mercury.
(d) - Value for Chlordane.
(e) - Sample "WB BP Fillet 1" was non-detect for all constituents.
(f) - All samples were collected from Borrow Pit Lake.
(g) - Refer to Table C-6 for sources of screening values.

March 30. 2001
Revision 1
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DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone..

Cw

(MO/L)

1 x |

Chemical

| 71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

| no

ENTER

Depth
below grade

to water table,
Lwr

(cm)

| Benzene j

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

(°C)

1 15 1 540 1 SIL 1 10 |

ENTER ENTER
Vadose zone User-defined

SCS vadose zone
soil type soil vapor

(used to estimate OR permeability,
soil vapor kv

permeability) (cm2)

SIL I

ENTER
Vadose zone

soil dry
bulk density,

V
Pb

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unifless)

ENTER
Vadose zone

soil water-filled
porosity,

ew
v

(cm3/cm3)

1.5 1 0.43 | 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(vrs)

ENTER

Exposure
duration,

ED
(vrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 1 25 250

EE-05\Benzene.xls\DATENTER
K-1



INTERMEDIATE CALCULATIONS SHEET

Vadose /adose zon«
Source-
building

separation.
L,

(cm)

1 525

Bldg.
ventilation

rate.
"*cj.'ong

(cmVs)

zone soil
alt-filled
potoslty,

6oV

(cmVcm3)

1 0.130 |

Area of
enclosed

space
below
grade.

A,
(cm2)

effective
total fluid
saturation.

s,.
(cmVcm1)

0.642 I

Crack-
to-total
area
ratio.

n
(unltless)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

1.67E-09

Crack
depth
below
grade.

^CfOClC

(cm)

Vadose zone
soil

relative air
permeability.

k,8
(cm2)

| 0.519 |

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHv,iS
(cal/mol)

Vadose zone
soil

effective vapor
permeability.

kv
(cm2)

8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

H,
(atm m'/inol)

Thickness of
capillary

zone.
Ul

(cm)

! 68.18

Henry's law
constant at

ave. groundwater
temperature.

H'B
(unllless)

Total
porosity In
capillary

zone.
n«

(cmVcm3)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

Ure
(a/cm-s)

Alr-fllled
porosity In
capillary

zone.
"aci

(cm3/cm3)

0.050 I

Vadose zone
effective
diffusion

coefficient.
D'"v

(cm2/s)

Water-filled
porosity In
capillary

zone.
"wcz

(cm'/cm3)

0.380

Capillary
zone

effective
diffusion

coefficient.
n*"U ct

(cm2/s)

Floor-
wall

seam
perimeter.

Xc'ock

^cm)

1 3,844 |

Total
overall

effective
diffusion

coefficient.
D*",

(cm2/s)

1 5.63E+04

Diffusion
path

length,
Ixi

(cm}

I 9.24E+05 |

Convection
path

length,
LP

(cm)

4.16E-04 I

Source
vapoi
cone.,
^wjice

(ug/m3)

15

Crack
radius,
'c'oct
(cm)

1 8,122

Average
vapor

flow rate
Into bldg..

0,0.

(cmVs)

2.69E-03

Crack
effective
diffusion

coefficient.
Dc.o«

(cm2/s)

I 1.16E-01

Area of
crack.
ACIOCK
(cm2)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

5.42E-04 1

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

4.03E-05

Infinite
source
bldg.
cone..
Cojllong

(uQ/m3)

I 2.07E-04 ]

Unit
risk Reference

factor, cone..
URF RfC

(na/m3)' (mg/mj)

1 525 1 15 1 1.27E4041 0.10 1 8.35E-01 ] 5.42EO4 1 3.84E+02 1.43E+26 1 4.50E-06 | 5.74E-02 I 8.3E-06 | NA

EE-05\Benzene xll tCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter °X° in "YES" box and initial groundwaterconc. below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone.,

Cw
(ua/D Chemical

108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(1 5 or 200 cm)

620

ENTER

Depth
below grade

to water table.
LWT

(cm)

Chlorobenzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

grounawater
temperature.

TS
(°C)

15 540 SIL 10 |

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability,

Kv

(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

P,v
(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unittess)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cm^cm3)

1.5 | 0.43 0.3

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens, carcinogens,
TR THQ ATC

(unitiess) (unittess) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(vrs)

ENTER

Exposure
duration,

ED
(vrs)

ENTER

Exposure
frequency,

EF
(davs/yr)

l.OE-06 1 1

Used to calculate risk-based
qroundwater concentration.

70 25 25 1 250 |

EE-05\Chlorobenzene.xls\DATENTER
K-3



INTERMEDIATE CALCULATIONS SHEET

A

Vadose i/adose zont
Source-
building

separatloa
L,

(cm)

1 525

Bldg.
ventilation

rate.
**(>., .I6OQ

(cm3/s)

| 5.63E+04

Diffusion
path

length.
La

(cm)

zone soil
all-filled
porosity.

6oV

(cmVcm3)

I 0.130 |

Area of
enclosed

space
below
grade,

A,
(cm')

1 9.24E+05 1

Convection
path

length.
LP

(cm)

effective
total fluid
saturatloa

s,.
(cm'/cm3)

0.642 I

Crack-
to-total
area
ratio.
1

(unllless)

4.16E-04 |

Source
vapor
cone.,
CIQUJC*

(ug/m3)

Vadose zone
soil

Intrinsic
permeability,

k,
(cm2)

1.67E-09

Crack
depth
below
grade,

Zcroe*

(cm)

15

Crack
radius.

'emeu
(cm)

Vadose zone
soil

relative air
permeability.

k,0
(cm')

I 0.519 |

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHv,iS
(cal/mol)

1 9,803

Average
vapor

flow rate
Into bldg..

Q.O.I

(cm'/s)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

H*
(atm-mVmol)

I 1.54E-03

Crack
effective
diffusion

coefficient.
Dc,acv

(crn'/s)

Thickness of
capillary

zone,
Ui

(cm)

I 68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H'B
(unltless)

I 6.65E-02 |

Area of
crack,
Acfock

(cm5)

Total
porosity In
capillary

zone.
n«

(cm'/cm3)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

Air-filled
porosity In
capillary

zone.
acz

(cm'/cm3)

0.050 I

Vadose zone
effective
diffusion

coefficient.
D<n

V

(cm'/s)

4.55E-04 |

Infinite
source
Indoor

attenuation
coefficient,

a
(unltless)

Water-filled
porosity In
capillary

zone.
6w,cz

(cmVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient,
n*"
U Cl

(cm'/s)

4.66E-05

Infinite
source
bldg.
cone..
Cbuiltfno

(ug/m3)

Floor-
wall

seam
perimeter.

Xaock

(cm)

1 3,844 I

total
overall

effective
diffusion

coefficient.
Dtn,

(cm'/s)

I 2.13E44 |

Unit
risk

factor.
URF

(wg/m3)'

Reference
cone.,

RfC
(mg/m3)

1 525 1 15 1 4.12E+04 I 0.10 | 8.35E-01 I 4.55E-04 1 3.84E+02 I 1.31E+31 | 4.59E-06 | 1.89E-01 1 NA | 2.0E-02 |

EE-05\Chlorobonzene.)< RCAICS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CASNo.

(numbers only.
no dashes)

91203

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

LF
(15 or 200 cm)

15

YES

ENTER
Initial

groundwater
cone..

Cw
(MO/L)

| 390

ENTER

Depth
below grade

to water table.
LWT

(cm)

1 540

x

Chemical

Naphthalene |

ENTER

SCS
soil type

directly above
water table

SIL

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens.
TR

(unitless)

OR

!

ENTER
Target hazard
quotient for

noncarcinogens.
THQ

(unitless)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

ENTER
User-defined
vadose zone

soil vapor
permeability.

kv

(cm2)

ENTER
Averaging
time for

carcinogens.
ATC

(yrs)

ENTER

Average
soil/

groundwater
temperature.

Ts
(°C)

1C i

ENTER ENTER
Vadose zone Vadose zone

soil dry soil total
bulk density, porosity.

PbV nv

(g/cm3) (unitless)

ENTER
Vadose zone

soil water-filled
porosity.

6W
V

(cm^cm3)

1.5 | 0.43 !

ENTER ENTER
Averaging
time for Exposure

noncarcinogens. duration.
ATNC ED
(yrs) (yrs)

0.3

ENTER

Exposure
frequency.

EF
(davs/yr)

70 25 | 25 I 250

EE-05\Naphthalene.xls\DATENTER
K-5



INTERMEDIATE CALCULATIONS SHEET

I
01

Source-
building

separation.
L,

(cm)

Vadose
zone soil
alr-fllled
porosity,

ea
v

(cmVcm3)

/adose zon<
effective
total fluid

saturation.
s,.

(cmVcm3)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

Vadose zone
soil

relative air
permeability.

Ng

(cm2)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone,
Uz

(cm)

Total
porosity In
capillary

zone.
"cl

(cmVcm5)

Alr-fllled
porosity In
capillary

zone,
aci

(cmVcm3)

Water-filled
porosity In
capillary

zone.
9w.cl

(cmVcm3)

Floor-
wall

seam
perimeter,

"CfOCV

(cm)

1 525

Bldg.
ventilation

rate.
«t»ldng

(cm3/s)

1 0.130

Area of
enclosed

space
below
grade.

A8

(cm1)

I 0.642 I

Crack-
to-total
area
ratio.
1

(unltless)

1.67E-09

Crack
depth
below
grade.

Zc,oc»

(cm)

| 0.519 |

Enthalpy of
vaporbatlon at

ave. groundwater
temperature.

AHv.is
(cal/mol)

8.65E-10 |

Henry's law
constant at

ave. groundwater
temperature.

H*
(atm-m3/mol)

68.16 |

Henry's law
constant at

ave. groundwater
temperature,

H',s
(unltless)

0.43 |

Vapor
viscosity at

ave. soil
temperature,

His
(g/cm-s)

0.050 |

Vadose zone
effective
diffusion

coefficient.
D'"v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
n*"U Cl

(cm2/s)

1 3,844 |

Total
overall

effective
diffusion

coefficient.
D'",

(cm2/s)

1 5.63E+04

Diffusion
path

length,
Lo

(cm)

1 525

i 9.24E+05

Convection
path

length.

LP
(cm)

1 15

I 4.16E-04 |

Source
vapor
cone..
p̂
JQU'C*

(lig/m5)

I 2.56E+03 |

15

Crack
radius.

rcroCV

(cm)

0.10

I 12,913 |

Average
vapor

flow rale
Into bldg.,

«»;!

(cms/s)

L 8.35E-01 |

1.52E-04 I

Crack
effective
diffusion

coefficient.
Fjc/ocK

(cm2/s)

4.70E-04 I

6.55E-03 J

Area of
crack.
Ac/ock
(cm2)

3.84E+02 |

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

| 1.40E+30 |

4.70E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

7.01E-06 |

2.62E-04

Infinite
source
bldg.
cone.,
^ou-long

(ng/mj)

1.79E-02

I 4.26E-04 I

Unit
risk Reference

factor, cone..
URF RfC

(ua/rn3)'1 (mg/mj)

1 NA 1 I.4E-01 |

Et-05\Naphlhalene nCAICS



RBCA Tool Kit (or Chemical Releases, Version 1.2

Site-Specific Soil Parameters
1. Soil Source Zone Characteristics "(fj~
Hydrogeology

Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to lop of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed OW flow direction

General Case Construction
' '(cm)

(cm)
(cm)

(cm)
(cm)

(cm)

\(cm)

Site Name: Sauget Area 1
Location: Sauget Illinois
Compl. By: Marcus

toil Column
Predominant USCS Soil Type

or ( Calculate
Total porosity
Volumetric water content
Volumetric air content
Dry bulk density
Vertical hydraulic conductivity
Vapor permeability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration estimate

or ! NA
Average annual precipitation

Partitioning Parameters
Fraction organic carbon
Soil/water pH

I. Commands and Options

Vadose Zone

[ Main Screen

Set Units
Use Default

Values

Job ID: MIBK
Date: 15-Nov-OO

Capillary Fringe
'Hulls (?)

or
\(in/yr)

\(in/yr)

0.002
7.57

Print Sheet ]

Help



nnCA Tool Kit lor Chemical Releases, Version 1 ;•

RBCA SITE ASSESSMENT

2 OF 3

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

llNDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

GROUNDWATER: VAPOR INTRUSION

INTO ON SITE BUILDINGS

Consllluents of Concern
lMethyl-2-pentanone, 4-

Exposure Concentration

1) Source Medium

Groundwater Cone. (m^L)
1.3E+0

2) NAF Value (wyi)
Receptor

Commercial
3.1E+3

3) Exposure Medium
ImloorAir POE Cone (nnymr)) ( 1 ) / (2)

Commercial
4.2E-4

4) Exposure Multiplier
(EFxED)/(AT>365) (unillcss)

Commercial
6.8E-1

5) Average Inhalation Exposure
Concentrator] (mg/m»3) (3) x (4)

Commercial
2.8E-4

NOTE: AT = Averaging lime (days) EF = Exposure frequency (days/yr) HP - Exposure duration (yr) NAF = Natural attenuation (actor___POE = Point ol exposure
Site Name: Saugel Area 1
Sile Location: Sauget Illinois
Completed By Marcus

Dale Completed 15-Nov-OO
Job ID MIBK

A
I

oo



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in -YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone.,

Cw

(ng/L) Chemical

71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

3700 Benzene |

ENTER ENTER ENTER

Depth
Average

soil/
below grade SCS groundwater

to water table, soil type temperature.
Uvr directly above Ts

(cm) water table (°C)

15 491 | SIL 10 ]

ENTER
Vadosezone

SCS
soil type

(used to estimate
soil vapor

permeabiity)

ENTER
User-defined
vadose zone

soil vapor
OR permeability.

kv

(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

PB
V

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unrtless)

ENTER
Vadose zone

soil water-filled
porosity,

e.*v

(cm3/cm3)

1.5 0.43 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

n on carcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC

(yrs)

ENTER

Exposure
duration,

ED
(vrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1 .OE-06 | 1

Used to calculate risk -based
groundwater concentration.

70 25 ] 25 250

K-9 EEG-107\Ben2ene.xls\DATENTER



INTFRMFDIATF CAI.CUI ATIONS SHFFT

I
o

Source-
building

separation,
L,

(cm)

476

Bldg
ventilation

rate.
QbuHclrig

(crrvVs)

563E+04

Diffusion
path

length.

Id
(cm)

Vadose
zone soil
alr-fllled
porosity.

o,v
(crrfVcm3)

0 130

Area of
enclosed

space
below
grade.

AB
(cm5)

/adose zont
effective
total fluid

saturation,
S,,

(crrvVcrrv1)

I 0.642

Crack-
to-total
area
ratio,

n
(unllless)

9.24E+05

Convection
path

length,

U
(cm)

| 4 I6E-04

Sourco
vapor
cone .
C,,,,,,.,

(Hfl/m3)

Vadose zone
soil

Intrinsic
permeability,

k,
(cm2)

1.67E-09

Crack
depth
below
grade.

Z™*
(cm)

Vadose zone
soil

relative air
permeciblllty,

Kn
(cm2)

[ 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHV,,S
(cal/mol)

15

Crack
radius,

'<:„*.!<

(cm)

I 8,1?2

Average
vapor

flow rate
Into bldg ,

0,01

(cnrWs)

Vadoso zono
soil

effective vapor
permeability,

kv

(cm7)

8.65E-10

Henry's law
constant at

avo. groundwater
temperature.

Hls

(atm-m'Vmol)

269E-03

Crack
effective
diffusion

coefficient.
D""--"

(cm'/s)

Thickness of
capillary

zone,

k,
(cm)

| 6818 |

Henry's law
constant at

ave groundwater
temperature.

H',s
(unltless)

| 1.I6E-OI |

Area of
crack.
Ar.acU

(cm2)

Total
porosity In
capillary

zone.
n, ,

(crrvVcm3)

043 |

Vapor
viscosity at

ave. soil
temperature.

Mrs
(g/cm-s)

1.75E-04 I

Exponent of
equivalent
foundation

Pec let
number,
oxp(Pe')

(unltless)

Alr-fllled
porosity In
capillary

zone.
Oo.cz

(cnrWcm3)

0.050

Vadose zone
effective
diffusion

coefficient.
n""u v

(cm?/s)

642E-04

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

Water-filled
porosity In
capillary

zone,
<U,

(crn'/cm3)

[ 0.380

Capillary
zone

effective
diffusion

coefficient,
D""ci

(cm'/s)

| 4.03E-05

Infinite
source
bldg.
cortc ,

^bulking

(HQ/m3)

Floor-
wall
seam

perimeter,
\ -KK+

(cm)

1 3,844

Total
overall

effective
diffusion

coefficient.
D"",

(cm2/s)

I 1 95E-04

Unit
risk

factor.
URF

0»a/mV

]

]

Reference
cone.,

NIC
(mg/m1)

I 476 15 | 4.28B.05 0.10 | 8.35E-01 5.42E-04 I 3.84E+02 1.43E+26 4.62E-06 | 1 98E+00 I 8.3E-06 I NA

EEO-107\BoiiMMo.xli 1CALC:



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X' in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone.,

Cw
(MO/D Chemical

108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

Lf
(15 or 200 cm)

| 4300

ENTER

Depth
below grade

to water table,
LWT

(cm)

| Chlorobenzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts
(°C)

15 I 491 1 SIL I 10 |

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeabiityj

ENTER
User-defined
vadose zone

soil vapor
OR permeability.

kv
(cm2)

SIL | 1

ENTER
Vadose zone

soil dry
bulk density.

Pbv

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unittess)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cmVcm3)

1.5 | 0.43 | 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unittess)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcmogens, carcinogens,
THQ ATC

(unittess) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency.

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 | 25 | 250 |

K-11 EEG-107\Chlorobenzene.xls\DATENTER



INTERMEDIATE CALCULATIONS SHEET

Vodose /odosezon* Vodosezone Vodosezone Vadose zone Total Alr-lllled Water-filled Floor-
Source-
building

separation.
L,

(cm)

zone soil
alr-fllled
porosity.

e0
v

(cm'/cm3)

effective
total (Kjld
saturation.

s,.
(crtvVcrrv1)

soil
Intrinsic

permeability,
K

(cm1)

soil
relative air

permeability,
k,p

(cm1)

soil
effective vapor
permeability.

Kv

(cm2)

Thickness of
capillary

zone,
Lc,

(cm)

porosity In
capillary

zone,
n«

(cm'/cnV)

porosity In
capillary

zone.
eo.ci

(cm'/cm5)

porosity In
capillary

zone.
"w.ci

(cm'/cm3)

wall
seam

perimeter,
'Viock

(cm)

1 476

Bldg.
ventilation

rate,
Qbu«dnn

(crrvVs)

1 0.130 |

Area of
enclosed

space
below
grade,

A»
(cm2)

0.642

Crack-
to-total
area
ratio,
1

(unltless)

1 1.67E-09

Crack
depth
below
grade,
Zaock

(cm)

1 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHv,u
(cal/mol)

1 8.6SE-10

Henry's law
constant at

ave. groundwater
temperature,

H,,
(atm-nV/mol)

1 68.16

Henry's law
constant at

ave. groundwater
temperature.

H'»
(unltless)

1 0.43 I

Vapor
viscosity at

ave. soil
temperature.

Mis
(g/cm-s)

0.050 |

Vadose zone
effective
diffusion

coefficient.
D""v

(cm'/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
D"̂

(cm'/s)

1 3,844 1

Total
overall

effective
diffusion

coefficient,
D-,

(cm'/s)

1 5.63E+04

Diffusion
path

length,
Ld

(cm)

1 9.24E+05 |

Convection
path

length.
Lp

(cm)

4.16E-04

Source
vapor
cone..
r*̂
lOUCO

Oifl/m3)

1 15

Crack
radius.
'aock

(cm)

1 9,803

Average
vapor

flow rate
Into bldg..

0,0,
(cnV/s)

1 1.64E-03

Crack
effective
diffusion

coefficient,
paock

(cm'/s)

I 6.65E-02

Area of
crack,
Aaock

(cm*)

I 1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

4.55E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

4.66E-05

Infinite
source
bldg.
cone..
Cburfdoa

uig/m3)

I 2.02E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(ua/mV (mg/m3)

1 476 1 15 1 2.86E+05 1 0.10| 8.35E-01 1 4.55E-04 1 3.84E+02 I 1.31E+31 | 4.73E-06 I 135E+00 1 NA I 2.0E-02 I

EEG-107\Chlorobenzene.»J HCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone.,

Cw
(ng/L) Chemical

91203

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

If
(15 or 200 cm)

| 2100

ENTER

Depth
below grade

to water table.
LWT

(cm)

| Naphthalene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts

(°C)

15 I 491 1 SIL I 10 |

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeablity)

ENTER
User-defined
vodose zone

soil vapor
permeability,

kv

(cm2)

S.L 1 1

ENTER
Vadose zone

soil dry
bulk density,

Pbv

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unrrtess)

ENTER
Vadose zone

soil water-filled
porosity,

ew
v

(cm3/cm3)

1.5 0.43 | 0.3

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens, carcinogens,
TR THQ ATC

(unitless) (unittess) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 | 1

Used to calculate risk-based
groundwater concentration.

70 1 25 | 25 250 |

K-13 EEG-107\Naphthalene.xls\DATENTER



INTERMEDIATE CALCULATIONS SHEET

A
I

Source-
building

separation,
I,

(cm)

Vadose
zone soil
alr-tllled
porosity,

ea
v

(crrfVcnV)

/adosezone Vadose zone
effective
total fluid
saturation,

s,.
(crrvVcm3)

soil
Intrinsic

permeability,
k,

(cm2)

Vadose zone
soil

relative air
permeability,

k'o
(cm')

Vadose zone
soil

effective vapor
permeability,

kv

(cm2)

Thickness of
capillary

zone,
U,

(cm)

Total
porosity In
capillary

zone.
r>«

(cnVVcm3)

Alr-fllled
porosity In
capillary

zone.
°<J.C!

(cm'/crn3)

Water-filled
porosity In
capillary

zone.
"w,cz

(cnrvVcm3)

Floor-
wall

seam
perimeter.

Xaock

(cm)

1 476

Bldg.
ventilation

rate.
QbuWng

(cm3/s)

1 0.130

Area of
enclosed

space
below
grade.

A.
(cm5)

I 0.642

Crack-
to-total
area
ratio.
1

(unllless)

I 1.67E-09

Crack
depth
below
grade.

Zaock

(cm)

1 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHv,rs
(cal/mol)

I 8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

Hls

(atm-m'/mol)

I 68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H1,,
(unllless)

0.43 I

Vapor
viscosity at

ave. soil
temperature.

M»
(g/cm-s)

0.050 I

Vadose zone
effective
diffusion

coefficient,
D-v

(cm'/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
DoH

Cl

(cm'/s)

1 3,844 1

Total
overall

effective
diffusion

coefficient,
D-,

(cm'/s)

1 5.63E+04

Diffusion
path

length,
Ld

(cm)

1 9.24E+05

Convection
path

length,
Lp

(cm)

1 4.16E-04

Source
vapor
cone.,
r*
^iovr.9

(Mfl/m3)

1 16

Crack
radius,

'crack

(cm)

1 12,913

Average
vapor

flow rate
Into bldg..

0,0,

(cm3/*)

1 1.52E-04

Crack
effective
diffusion

coefficient.
pjCfack

(cm'/s)

I 6.55E-03 |

Area of
crack.
Aciock

(cm*)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unllless)

4.70E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

2.62E-04

Infinite
source
bldg.
cone..
Cbufc*i(]

(ng/m3)

I 4.22E-04 |

Unit
risk Reference

factor, cone..
URF RfC

6ig/mV (mg/m3)

1 476 1 15 I 1.38E+04 I 0.10 I 8.35E-01 1 4.70E-04 1 3.84E+02 1 140E+30 | 7.34E-06 I 1.01E-01 1 NA I 1.4E-01 1

EEQ-107\Naphlhnlene.xl( 1CAICS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CASNo.

(numbers only,
no dashes)

| 127184

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

ENTER
Initial

groundwater
cone..

Cw
(ug/L) Chemical

170

ENTER

Depth
below grade

to water table,
LWT

(cm)

| Tetrachloroethytene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

(°C)

15 491 1 SIL I 10 |

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vodose zone

soil vapor
OR permeability,

Kv

(cm2)

SIL I 1

ENTER
Vadose zone

soil dry
bulk density,

Pb
V

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unrtless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cnrvVcm3)

1.5 1 0.43 | 0.3 |

ENTER
Target
risk for

ENTER ENTER
Target hazard Averaging
quotient for time for

carcinogens, noncarcinogens, carcinogens.
TR

(unrttess)
THQ ATC

(unittess) (yrs)

ENTER
Averaging
time for

noncarcinogens,
ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 |

Used to calculate

1

risk-based
groundwater concentration.

70 1 25 | 25 | 250

K-15 EEG-107\Tetrachloroethene.xls\DATENTER



INTERMEDIATE CALCULATIONS SHEET

Source-
building

separation,
L,

(cm)

Vadose
zone soil
alr-fllled
porosity.

00
V

(crrvVcm3)

/adosezont Vadose zone
effective
total fluid
saturation.

S,.
(crrfVcm3)

soil
Intrinsic

permeability.
hi

(cm2)

Vadose zone
soil

relative air
permeability.

Kn
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone.
U*

(cm)

Total
porosity In
capillary

zone.
n«

(cnV/cm3)

Alr-fllled
porosity In
capillary

zone.
6O.CI

(cnrvVcm3)

Water-filled
porosity In
capillary

zone.
"w,Ci

(crrrVcm3)

Floor-
wall

seam
perimeter.

\*ock

(cm)

1 476

Bldg.
ventilation

rate,
QbuWno

(crrvVs)

1 0.130

Area of
enclosed

space
below
grade.

AB

(cm')

1 0.642

Crack-
to-total
area
ratio,
1

(unltless)

I 1.67E-09

Crack
depth
below
grade.
^ciock

(cm)

I 0.619 |

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHv.U

(cal/mol)

8.66E-10

Henry's law
constant at

ave. groundwater
temperature.

H,s
(atm-nrvVmol)

I 68.16

Henry's law
constant at

ave. groundwater
temperature,

H'»
(unltless)

1 0.43 I

Vapor
viscosity at

ave. soil
temperature,

Ml!
(g/cm-s)

0.050 |

Vadose zone
effective
diffusion

coefficient,
D-̂ v

(cm'/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
D-c,

(cm2/s)

1 3,844 1

Total
overall

effective
diffusion

coefficient.
D-",

(cm'/s)

1 5.63E+04

Diffusion
path

length.
Lu

(cm)

1 9.24E+05

Convection
path

length.
Lp

(cm)

1 4.16E-04

Source
vapor
cone..

louco

Oig/m3)

1 16

Crack
radius,

rwocl<

(cm)

1 9,653 I

Average
vapor

flow rate
Into bldg..

0,0,

(cm3/s)

7.83E-03

Crack
effective
diffusion

coefficient.
Dc.ock

(cm2/s)

| 3.37E-01

Area of
crack.
A^ock

(cm2)

I 1.76E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

4.39E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

2.33E-05

Infinite
source
bldg.
cone.,
Chtrttdnn

(ng/m3)

I 1.24E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(MQ/mV (mg/m3)

1 476 1 15 1 5.73E+04 I 0.101 8.35E-01 I1 4.39E-04 1 384E+02 I 1.94E+32 | 3.30E-06 I 1.89E-01 I 6.BE-07 | NA I

EEQ- 107\Tetrachloroelhene.xli 1CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone.,

Cw
(ug/L) Chemical

108883 8500 Toluene

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

Lf
(15 or 200 cm)

ENTER

Depth
below grade

to water table,
LWT

(cm)

ENTER

scs
soil type

directly above
water table

ENTER

Average
soP/

groundwater
temperature,

Ts

15 491 SIL 10

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability}

ENTER
User-defined
vodose zone

soil vapor
OR permeability,

Kv

(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

P.v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unittess)

ENTER
Vadose zone

soil water-filled
porosity,

ew
v

(cm3/cm3)

1.5 1 0.43 | 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unittess)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unittess) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC

(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 1 25 | 250 |

K-17 EEG-107Moluene.xls\DATENTER



INTERMEDIATE CALCULATIONS SHEET

I
oa

Source-
building

separation.
LI

(cm)

Vadose
zone soil
alr-fllled
porosity.

60
V

(cm'/cm3)

/adosezon* Vodosezone
effective
total fluid
saturation.

s,.
(cm3/cm3)

soil
Intrinsic

permeability.
K,

(cm2)

Vadose zone
soil

relative air
permeability,

k'<i
(cm2)

Vadose zone
soil

effective vapor
permeability,

kv

(cm2)

Thickness of
capillary

zone,
L_,

(cm)

Total
porosity In
capillary

zone,
rv,

(crrvVcm3)

Alr-fllled
porosity In
capillary

zone.
00.0,

(cnrvVcm3)

Water-filled
porosity In
capillary

zone,
6WCJ

(cm'/cm3)

Floor-
wall

seam
perimeter,

*c,ock

(cm)

1 476

Bldg.
ventilation

rate,
Qbuldnp

(cm3/s)

I 0.130

Area of
enclosed

space
below
grade.

Ae
(cm2)

I 0.642

Crack-
to-total
area
ratio.

n
(unltless)

1 1.67E-09

Crack
depth
below
grade.
Zauck

(cm)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHv.,s
(cal/mol)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

H,s
(atm-m'/mol)

1 68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H',s
(unltless)

0.43

Vapor
viscosity at

ave. soil
temperature.

Mis
(O/cm-s)

1 0.050 I

Vadose zone
effective
diffusion

coefficient.
Don

V

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
D°"a

(cm2/s)

1 3,844 I

Total
overall

effective
diffusion

coefficient.
D"",

(cm'/s)

1 6.63E+04

Diffusion
path

length.
L,,

(cm)

1 9.24E+OS

Convection
path

length.
LD

(cm)

1 4.16E-04

Source
vapor
cone..
C,ouc.

(lig/m3)

1 >5

Crack
radius.
'aock

(cm)

1 9,154

Average
vapor

flow rate
Into bldg..

OK,.
(cm'/s)

1 2.92E-03

Crack
effective
diffusion

coefficient.
QCIOCk

(cm2/s)

1 1.26E-01 1

Area of
crack.
Aaock

(cm2)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

| 5.34E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

3.66E-05

Infinite
source
bldg.
cone..
Cbu.dnB

Gig/m3)

I 18 IE-04 |

Unit
risk Reference

factor, cone.,
URF RfC

(lig/m3)1 (mg/m3)

1 476 1 15 | 1.07E+06 | 0.10 I 835E-01 I 5.34E-04 1 3.64E+02 I 3.39E+26 I 4.39E-06 | 4.70E+00 1 NA | 4.0E-01 I

EEG-107\loluenexl( 1CALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(uo/D Chemical

79016

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

200

ENTER

Deplh
below grade

to water table.
LWT

(cm)

| Trichloroethylene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts

(°C)

15 491 1 SIL 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeabilrty,

kv
(cm2)

SIL | •

ENTER
Vadose zone

soil dry
bulk density.

P,V

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

e*v

(cm3/cm3)

1.5 0.43 0.3

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens, carcinogens,
TR THQ ATC

(unitless) (unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC

(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 |

Used to calculate

1

risk-based
groundwater concentration.

70 1 25 I 25 250

K-19 EEG-107\Trichloroethylene.xls\DATENTER



INTERMEDIATE CALCULATIONS SHEET

Source-
Vadose /adosezon* Vadose zone Vadose zone
zone soil effective soil soil

Vadose zone
soil

Total Alr-fllled Water-filled
Thickness of porosity In porosity In porosity In

Floor-
wall

building alr-fllled total fluid Intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone. perimeter,

(cm) (cm'/crrf1) (cnV/cm3) (cm2)______(cm2)_______(cm2)_______(cm)_____(cm'/cm3) (cm'/cm3) (crrfVcm3) (cm)

L 476 I 0.130 I 0.642 I 1.67E-09 I 0.519 _L 8.65E-10 J_ 68.18 _L 0.43 _L 0.050 _L 0.380 I 3.844 I

I
NJo

Bldg.
ventilation

rate.
Qbuldnn

(cm'/s)

Area of
enclosed

space
below
grade.

AB
(cm2)

Crack-
to-total
area
ratio.

n
(unltless)

Crack
depth
below
grade.

ZC.OG|<

(cm)

Enthalpy of
vaporization at

ave. groundwaler
temperature.

AHV.,,
(cal/mol)

Henry's law
constant at

ave. groundwaler
temperature.

HB
(atm-m'/mol)

Henry's law
constant at

ave. groundwater
temperature.

H',5
(unltless)

Vapor
viscosity at

ave. soil
temperature,

His
(g/cm-s)

Vadose zone
effective
diffusion

coefficient.
D"Bv

(cm2/s)

Capillary
zone

effective
diffusion

coefficient.
D c2

(cm2/s)

Total
overall

effective
diffusion

coefficient,
D"",

(cm'/s)

I 5.63E+04

Diffusion
path

length,
L,,

(cm)

I 9.24E+05 I

Convection
path

length.
Lp

(cm)

4.16E-04 1

Source
vapor
cone..
C,0i»ci>

(Hfl/m3)

15

Crack
radius.
'aock

(cm)

I 8,557

Average
vapor

flow rate
Into bldg.,

0,0.

(cm'/s)

I 4.79E-03

Crack
effective
diffusion

coefficient.
QOOCl,

(cm'/s)

I 2.06E-01

Area of
crack,
AC.OCK
(cm2)

| 1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

4.83E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

2.93E-05

Infinite
source
bldg.
cone..
Cbu«dnn

(ua/m3)

I 1.50E-04 |

Unit
risk Reference

factor. cone..
URF RfC

(Ufl/mV (mg/m3)

1 476 1 15 1 4.13E+04 | 0.10 \ 8.35E-01 1 4.83E-04 1 3.84E+02 1 2.11E+29 I 3.84E-06 | 1.58E-01 I 1.7E-06 | NA |

EEO-t07\Trichloroelhylons4 (CALCS



DATA ENTRY SHEET
i

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

| 75014

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

ENTER
Initial

groundwater
cone..

Cw
Gia/L) Chemical

41

ENTER

Depth
below grade

to water table,
LWT

(cm)

| Vinyl chloride (chloroethene) |

ENTER ENTER

Average
soil/

SCS groundwater
soil type temperature.

directly above Ts

water table (°C)

1 15 491 1 SL I 10 |

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeabiity)

ENTER
User-defined
vodose zone

soil vapor
permeability.

Kv

(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density.

P,V

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unittess)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cm3/cm3)

1.5 | 0.43 | 0.3

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens, carcinogens,
TR THQ ATC

(unittess) (unittess) (yrs)

ENTER
Averaging
time for

noncarcinogens,
ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 | 1

Used to calculate risk-based
groundwater concentration.

70 1 25 I 25 I 250 |

K-21 EEG-107\Vinyl Chloride.xls\DATENTER



INTERMEDIATE CALCULATIONS SHEET

I
M
Nl

Source-
building

separation,
L,

(cm)

Vadose
zone soil
all-filled
porosity.

e«v

(cm'/cm3)

yadose zone Vadose zone
effective
total fluid
saturation.

s,.
(cnrvVcm3)

soil
Intrinsic

permeability.
k,

(cm3)

Vadose zone
soil

relative air
permeability.

k-«
(cm3)

Vadose zone
soil

effective vapor
permeability,

kv

(cm3)

Thickness of
capillary

zone.
Lc,

(cm)

Total
porosity In
capillary

zone,
n«

(cnrvVcm3)

Ali-dlled
porosity In
capillary

zone,
Oa.v

(cnrvVcm3)

Water-filled
porosity In
capillary

zone.

0««
(crrvVcm3)

Floor-
wall
seam

perimeter,
'xjock

(cm)

1 476

Bldg.
ventilation

rate,
QfauKdnp

(cma/s)

1 0.130

Area of
enclosed

space
below
grade.

A.
(cm3)

1 0.642

Crack-
to-total
area
ratio.
1

(unllless)

1 1.67E-09

Crack
depth
below
grade,

Zcrock

(cm)

1 0.519 I

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHv.is
(cal/mol)

8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

H,s
(atm-rrvVmol)

I 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H',s
(unllless)

0.43

Vapor
viscosity at

ave. soil
temperature.

Mis
(0/cm-s)

I 0.050 |

Vadose zone
effective
diffusion

coefficient.
D^v

(cm3/*)

0.380

Capillary
zone

effective
diffusion

coefficient.
D'"c,

(cm3/s)

1 3,844 1

Total
overall

effective
diffusion

coefficient,
D"",

(cm3/s)

1 5.63E+04

Diffusion
path

length.
LO

(cm)

1 9.24E+05

Convection
path

length.
U

(cm)

I 4.16E-04

Source
vapor
cone..
c~̂
louce

(ng/rrV)

1 15

Crack
radius,
'aock

(cm)

1 5,000 |

Average
vapor

flow rate
Into bldg.,

0,0,

(cm'/s)

1 .73E-02

Crack
effective
diffusion

coefficient,
De,ock

(cm'/s)

I 7.46E-01 |

Area of
crack,
Aciock

(cm5)

I 1.76E-04

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

1 6.43E-04 I

Infinite
source
Indoor

attenuation
coefficient,

a
(unltless)

2.70E-05

Infinite
source
bldg.
cone..
Cbuldnfl

(ug/rrV)

| 1.50E-04 |

Unit
risk Reference

factor. cone..
URF RfC

(ns/mY (mg/ms)

1 476 1 15 I 3.06E+04 1 0.10 1 8.35E-01 I 6.43E-04 1 3.84E+02 I 1.11E+22 I 3.84E-06 | 1.17E-01 I 8.4E-05 | NA |

EEG-107WlnylChloride.x/ RCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

(Mfl/L)

X

Chemical

79345 12 1,1,2,2-Tetrachloroethane |

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

ENTER ENTER

Depth
below grade SCS

to water table, soil type
LWT directly above

___(cm)____water table

ENTER

Average
soil/

groundwater
temperature,

Ts

15 442 SIL 10

ENTER
Vadose zone

SCS
soil type

ENTER
User-defined
vadose zone

soil vapor
(used to estimate OR permeability.

soil vapor
permeability)

Kv

(cm2)

SIL

ENTER
Vadose zone

soil dry
bulk density.

Ptv

(g/cm1)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

ew
v

(cmVcm3)

1.5 j 0.43 0.3

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens, carcinogens.
TR THQ ATC

(unitless) (unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 25 250

EE-01\1,1,2,2-Tetrachloroethane.xls\DATENTER
K-23



INTERMEDIATE CALCULATIONS SHEET

I
NJ

Vadose yadose zon*
Source-
building

separation,
L,

(cm)

zone soil
alr-fllled
porosity,

e0
v

(cm3/cm3)

effective
total fluid
saturation.

Si.
(cm3/cm3)

Vadose zone
soil

Intrinsic
permeability,

k,
(cm2)

Vadose zone
soil

relative air
permeability.

Krg

(cm2)

Vadose zone
soil

effective vapor
permeability,

kv

(cm2)

Thickness of
capillary

zone.
Lc,

(cm)

Total
porosity In
capillary

zone.
"a

(cm'/cm3)

Alr-fllled
porosity In
capillary

zone,
acz

(cmVcm3)

Water-filled
porosity In
capillary

zone.
6w.cz

(cm'/cm5)

Floor-
wall

seam
perimeter.

XCFOC*

(cm)

1 427

Bldg.
ventilation

rate,
**»j.l6ng

(cm'/s)

1 0.130 I

Area of
enclosed

space
below
grade.

A8

(cm')

0.642 |

Crack-
to-total
area
ratio.
1

(unltless)

1.67E-09

Crack
depth
below
grade.

MrrocH

(cm)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHv.is
(cal/mol)

1 8.65E-10

Heniy's law
constant at

ave. groundwater
temperature,

Hre

(atm-m3/mol)

| 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H're
(unltless)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

0.050 I

Vadose zone
effective
diffusion

coefficient.
D-v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
n«n
u Cl

(cm2/s)

1 3,844 I

Total
overall

effective
diffusion

coefficient.
D*n,

(cm2/s)

I 5.63E+04

Diffusion
path

length,

Ls
(cm)

1 9.24E+05 1

Convection
path

length.
LP

(cm)

4.16E-04 1

Source
vapor
cone..
C»ijfc«

(wfl/m3)

15

Crack
radius,

fcioc'<

(cm)

r 10,540

Average
vapor

flow rate
Into bldg.,

«*..
(cm'/s)

1 1.34E-04

Crack
effective
diffusion

coefficient.
OfJOC"

(cm2/s)

| 5.77E-03 |

Area of
crack.
Acroc*

(cm2)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

5.65E-04 |

Infinite
source
Indoor

attenuation
coefficient

a
(unltless)

3.13E-04

Infinite
source
bldg.
cone..

Cfc-jiiono

(ng/m3)

| 5.01E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(lig/m3)' (mg/m3)

| 427 1 15 1 6.92E+01 | 0.10 | 8.35E-01 I 5.65E-04 1 3.84E+02 I 1.22E+25 1 8.37E-06 | 5.79E-04 I 5.8E-05 | NA I

EE-01\1,1,2.?-Telrachloroelhanc)i RCAI OS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(ua/L)

71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

| 1500

ENTER

Depth
below grade

to water table,
LWT

(cm)

Chemical

Benzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

TS
(°C)

15 1 442 SIL 10 |

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability.

kv

(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

Pbv

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cm3/cm3)

1.5 i 0.43 ! 0.3 j

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcinogens.
ATNC

(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 I 25 ! 25 250

EE-01 \Benzene.xls\DATENTER
K-25



INTERMEDIATE CALCULATIONS SHEET

I
ro

Vadose \fadose zone
Source-
building

separation.
L,

(cm)

1 427

Bldg.
ventilation

rate,
""oblong

(cm3/s)

I 5.63E+04

Diffusion
path

length.
Ld

(cm)

I 427

zone soil
air-filled
porosity.

ea
v

(cm'/cm5)

I 0.130 |

Area of
enclosed

space
below
grade,

A,
(cm2)

| 9.24E+05 |

Convection
path

length.
Lp

(cm)

1 15 1

effective
total fluid
saturatloa

s,.
(cmVcm3)

0.642

Crack-
to-total
area
ratio,

n
(unltless)

4.16E-04

Source
vapor
cone..
Cyyjrc9

(nQ/m3)

1.74E+05

Vadose zone
soil

Intrinsic
permeability.

k.
(cm2)

1.67E-09

Crack
depth
below
grade.

Zc.'oct

(cm)

15

Crack
radius.
'ace*
(cm)

0.10

Vadose zone
soil

relative air
permeability.

k,8
(cm2)

0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHvjs
(cal/mol)

8,122

Average
vapor

(low rate
Into bldg..

QIOI
(crnVs)

8.35E-01

Vadose zone
soil

effective vapor
permeability.

kv
(cm')

I 8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

MS
(atm-m'/mol)

1 2.69E-03

Crack
effective
diffusion

coefficient.
pcrcc*

(cm2/s)

1 5.42E-04

Thickness of
capillary

zone,
U,

(cm)

68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H'rs
(unltless)

I 1.16E-01 |

Area of
crack
Ac,OC<

(cm2)

1 3.84E+02 I

Total
porosity In
capillary

zone.
n«

(cmVcm3)

0.43 |

Vapor
viscosity at
ave. soil

temperature.
Urc

(g/cm-s)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

1.43E+26 |

Air-filled
porosity In
capillary

zone.

0QCI

(cm'/cm3)

0.050 |

Vadose zone
effective
diffusion

coefficient.
D'"v

(cm2/s)

5.42E-04 |

Infinite
source
Indoor

attenuation
coefficient,

a

(unltless)

4.74E-06 |

Water-filled
porosity In
capillary

zone.
BW.CJ

(cm3/cm3)

0.380

Capillary
zone

effective
diffusion

coefficient.
n""" ct

(cm2/s)

4.03E^)5

Infinite
source
bldg.
cone..
CbjJtjntl

(ug/m3)

8.23E-01

Floor-
wall

seam
perimeter.

Xcroc<

(cm)

1 3,844 I

Total
overall

effective
diffusion

coefficient,
D«",

(cm2/s)

1 1.82E-04 I

Unit
risk

factor.
URF

(nfl/m3)'

I 8.3E-06 |

Reference
cone.,

RfC
(mg/m3)

NA

EE-01\Benzene.xn nCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES i I
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

YES

ENTER
Initial

groundwater
cone..

Cw

Oifl/0

1 x 1

Chemical

1200

ENTER

Depth
below grade

to water table.
LWT

(cm)

| Chlorobenzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts

(°C)

15 442 i SIL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability,

kv
(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

P,V
(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

6*V

(cm3/cm3)

1.5 0.43 1 0.3 |

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens, carcinogens.
TR THQ ATC

(unitless) (unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC

(yrs)

ENTER

Exposure
auration,

ED
(vrs)

ENTER

Exposure
frequency,

EF
(davs/vr)

1 .OE-06 j 1

Used to calculate risk-based
groundwater concentration.

70 1 25 25 250 !

EE-01\Chlorobenzene.xls\DATENTER
K-27



INTERMEDIATE CALCULATIONS SHEET

I
NJ
00

Vadose \/adose zon«
Source-
building

separation
L,

(cm)

zone soil
all-filled
porosity.

ea
v

(cm'/crn3)

effective
total fluid
saturation.

s»
(cm3/cm3)

Vadose zone
soil

intrinsic
permeability.

k,
(cmj)

Vadose zone
soil

relative air
permeability.

k,g
(cm2)

Vadose zone
soli

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone.
l«

(cm)

Total
porosity In
capillary

zone.
nu

(cm3/cm3)

Air-filled
porosity In
capillary

zone.
6acl

(cm'/cm3)

Water-filled
porosity In
capillary

zone,

"w.CI

(cmVcm3)

Floor-
wall

seam
perimeter.

^C7OC'<

(cm)

1 427

Bldg.
ventilation

fate.
™t>jiltfng

(cm'/s)

1 0.130 |

Area of
enclosed

space
below
grade.

A8
(cm')

0.642 |

Crack-
to-total
area
ratio,

n
(unllless)

1.67E-09

Crack
depth
below
grade.

'c.;cc'<

(cm)

| 0.519 |

Enthalpy of
vaporization at

ave. groundwater
temperature,

AH,.IS
(cal/mol)

8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

HK
(atm-mVmol)

1 68.18 I

Henry's law
constant at

ave. groundwater
temperature.

H'K
(unltless)

0.43 |

Vapor
viscosity at

ave. soli
temperature.

His
(g/cm-s)

0.050 |

Vadose zone
effective
diffusion

coefficient,
D*"v

(cm'/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
ntn
u cl

(cm2/s)

1 3,844 1

Total
overall

effective
diffusion

coefficient.
D",

(cm2/s)

1 5.63E+04

Diffusion
path

length.
Ld

(cm)

1 9.24E+05 I

Convection
path

length.
LP

(cm)

4.16E-04 I

Source
vapor
cone..
p̂
iCJICfl

(lifl/m3)

15

Crack
radius.

'c.-cc*

(cm)

I 9,803 I

Average
vapor

flow rate
Into bldg..

Q»,
(cm'/s)

1.54E-03

Crack
effective
diffusion

coefficient.
D0""*

(cm2/s)

I 6.65E-02 |

Area of
crack.
Aaoc*
(cm2)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

4.55E-04 I

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

4.66E-05

Infinite
source
bldg.
cone..
CfjWnfl

(ua/m3)

I 1.90E-04 J

Unit
risk Reference

factor, cone..
URF RfC

(uQ/m3)' (mg/m3)

1 427 1 15 1 7.97E+04 | 0.10 | 8.35E-01 | 4.55EO4 I 3.84E+02 I 1.31E+31 | 4.88E-06 I 3.89EO1 1 NA | 2.0E-02 I

EE-01\Chlorobenzene xfl .'1CAICS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

100414

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

15

YES

ENTER
Initial

groundwater
cone..

Cw

X

Gig/L) Chemical

1800

ENTER

Depth
below grade

to water table.
LWT

(cm)

442

Ethylbenzene |

ENTER

SCS
soil type

directly above
water table

SIL

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens.
TR

(unitless)

OR

ENTER
Target hazard
quotient for

noncarcinogens,
THQ

(unitless)

1.0E-06 1

Used to calculate risk-based
groundwater concentration.

ENTER
User-defined
vadose zone

soil vapor
permeability.

kv

(cm2)

ENTER
Averaging

time for
carcinogens.

ATC
(yrs)

ENTER

Average
soil/

groundwater
temperature,

Ts

(°C)

10 I

ENTER ENTER
Vadose zone Vadose zone

soil dry soil total
bulk density, porosity.

V ,-V
Pb n

(g/cm3) (unitless)

ENTER
Vadose zone

soil water-filled
porosity.

0W
V

(cm^cm3)

1.5 | 0.43 |

ENTER ENTER
Averaging

time for Exposure
noncarcinogens, duration,

ATNC ED
(yrs) (yrs)

0.3

ENTER

Exposure
frequency,

EF
(davs/yr)

70 25 ! 25 | 250

EE-01\Ethylbenzene.xis\DATENTER
K-29



INTERMEDIATE CALCULATIONS SHEET

I
UJo

Source-
building

separation.
L,

(cm)

Vadose
zone soil
alr-fllled
porosity,

60
V

(cmVcm3)

/adose zom
effective
total fluid
saturation,

s,.
(cmVcm3)

Vadose zone
soil

Intrinsic
permeability,

k,
(cm2)

Vadose zone
soil

relative air
permeability,

k,,
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone.

Ui
(cm)

Total
porosity In
capillary

zone.
nc,

(cmVcm3)

Alr-fllled
porosity In
capillary

zone.
9au

(cms/cm3)

Water-filled
porosity In
capillary

zone,
®w.cz

(cmVcm3)

Floor-
wall

seam
perimeter.

Xcroc<

(cm)

1 427

Bldg.
ventilation

rate.
GWn0

(cm3/s)

1 0.130

Area of
enclosed

space
below
grade.

AB

(cm2)

I 0.642 |

Crack-
to-total
area
ratio.

n
(unltless)

1.67E-09

Crack
depth
below
grade.
ZCIOC1

(cm)

0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AH,.,s
(cal/mol)

8.65E-10 |

Henry's law
constant at

ave. groundwater
temperature,

Hrs
(atm-mVrnol)

68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H'rs

(unllless)

0.43

Vapor
viscosity at

ave. soil
temperature,

(iis
(g/cm-s)

I 0.050 I

Vadose zone
effective
diffusion

coefficient.
D*"v

(crr>2/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
D ci

(cm2/s)

1 3,844 I

Total
overall

effective
diffusion

coefficient,
0M,

(cm2/s)

| 5.63E+04

Diffusion
path

length.
La

(cm)

1 427

1 9.24E+05

Convection
path

length.
Lp

(cm)

1 15

1 4.16E-04 I

Source
vapor
cone..
CKXJIC.

(ug/m3)

I 2.46E+05 |

15

Crack
radius,

ferae*

(cm)

0.10

10,155

Average
vapor

flow rate
into bldg..

QK,,
(cm3/s)

8.35E-01

3.18E-03 ]

Crack
offoctlve
diffusion

coefficient,
Deroe<

(cm2/s)

4.60E-04 |

1.37E-01 ]

Area of
crack.
ACJOC'<

(cm2)

3.84E402 I

USE -04

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

6.13E430

I 4.60E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

I 4.02E-06 |

3.11E-05

Infinite
source
bldg.
cone.,
C^wng

Oig/m3)

9.90E-01

| 1.44E-04 |

Unit
risk Reference

factor, cone..
URF RfC

Gig/mV (mg/m3)

1 NA | 1.0E400 |

EE-01\Elhylhenzene



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

fag/0 Chemical

91203 2300 Naphthalene

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

ENTER

Depth
below grade

to water table,
LWT

(cm)

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

15 442 SIL

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability.

kv

(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density.

Pb
V

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

6W
V

(cm^/cm3)

1.5 ! 0.43 | 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unittess) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC

ENTER

Exposure
duration,

ED
(vrs)

ENTER

Exposure
frequency,

EF
(davs/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 I 25 250

EE-01 \Naphthalene.xls\DATENTER
K-31



INTERMEDIATE CALCULATIONS SHEET

I
U)

Vadose Aadose zone
Source-
building

sepaiatlon,
L,

(cm)

zone soil
alr-fllled
porosity.

c
(cm'/ctn')

effective
total fluid
saturation.

s,.
(cms/cm3)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

Vadose zone
soil

relative air
permeability.

k,8
(cm2)

Vadose zone
soil

effective vapor
permeability,

kv

(cm2)

Thickness of
capillary

zone,
Lc,

(cm)

Total
porosity In
capillary

zone,
n«

(cmVcm3)

Air-filled
porosity In
capillary

zone.
"aa

(cm'/cm1)

Water-filled
porosity In
capillary

zone.
®W,C7

(cm'/cm3)

Floor-
wall

seam
perimeter,

*• crock

(cm)

1 427

Bldg.
ventilation

rate.
QC-J lo ng

(cm'/s)

I 0.130 |

Area of
enclosed

space
below
grade.

A9

(cm')

0.642 1

Crack-
to-total
area
ratio,

n
(unltless)

1.67E-09

Crack
depth
below
grade.

'ciccV

(cm)

1 0.519 |

Enthalpy ot
vaporization at

ave. groundwater
temperature.

AH, is
(cal/mol)

8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

His
(atm-m!/mol)

I 68.18 1

Henry's law
constant at

ave. groundwater
temperature.

H'*

(unltless)

0.43 1

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

0.050 1

Vadose zone
effective
diffusion

coefficient.
D«tt

V

(cm'/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
D'"a

(cm2/s)

1 3,844 I

Total
overall

effective
diffusion

coefficient,
D-,

(cm2/s)

I 5.63E+04

Diffusion
path

length.

la
(cm)

I 9.24E+OS |

Convection
path

length.

LP
(cm)

4.16E-04 I

Source
vapor
cone..
^source

(u0/m3)

15

Crack
radius.

rcfocf
(cm)

1 12,913 |

Average
vapor

(low rate
Into bldg..

Q«,
(cmj/s)

1.52E-04

Crack
effective
diffusion

coefficient,
pacc<

(cm'/s)

I 6.55E-03 |

Area of
crack.
Acroc*

(cm2)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unllless)

4.70E-04 1

Infinite
source
Indoor

attenuation
coefficient.

a
(unllless)

2.62E-04

Infinite
source
bldg.
conc.,
(-*v't>J'!(>ng

(ug/m3)

1 4.17E-04 I

Unit
risk Reference

factor, cone..
URF RIC

(iig/m3)1 (mg/m3)

I 427 1 is I 1.S1E+04 | 0.10 | 8.35E-OI | 4.70E-04 1 3.84E+02 T 1.40E+30 | 7.70E06 I 1.16E-01 I NA I 1.4E-01 |

L~E-01\Naphtlialene nCAl.CS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(MO/L) Chemical

71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

| 2250

ENTER

Depth
below grade

to water table.
LWT

(cm)

1

ENTER

scs
soil type

Benzene j

ENTER

Average
soil/

groundwater
temperature.

directly above Ts

water table (°C)

15 1 442 1 SIL 1 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability,

kv

(cm2)

SIL I 1

ENTER
Vadose zone

soil dry
bulk density,

P,V
(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

ew
v

(cm3/cm3)

1.5 | 0.43 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC

(vrs)

ENTER

Exposure
duration.

ED
(vrs)

ENTER

Exposure
frequency.

EF
(days/vr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 25 I 25 250

E E-02\Benzene .xlsMDATE NTE R
K-33



INTERMEDIATE CALCULATIONS SHEET

Vadose /adose zon« Vadose zone Vadose zone Vadose zone Total Alt-filled Water-filled Floor-

I
U)

Source-
building

separation.
L,

(cm)

zone soil
alt-filled
porosity.

ea
v

(cmVcm3)

effective
total fluid
saturation,

s,.
(cmj/cm3)

soil
Intrinsic

permeability.
ki

(cm2)

soil
relative air

permeability.
k,0

(cm2)

soli
effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone,
U,

(cm)

porosity In
capillary

zone.
r>ci

(cmj/cm3)

porosity In
capillary

zone.
eaa

(cm'/cm3)

porosity In
capillary

zone.
"w.CJ

(cmVcm3)

wall
seam

perimeter.
Xcrock

(cm)

1 427

Bldg.
ventilation

rate,
Qcwong

(cm'/s)

I 0.130 |

Area of
enclosed

space
below
grade.

A,
(cm2)

0.642

Crack-
to-total
area
ratio.
1

(unltless)

1.67E-09

Crack
depth
below
grade.

Zc.cc*

(cm)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHV.IS
(cal/mol)

I 8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

Hre

(atm-m3/mol)

68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H'IS
(unltless)

0.43 1

Vapor
viscosity at

ave. soil
temperature,

His
(g/cms)

0.050 1

Vadose zone
effective
diffusion

coefficient.
D""*

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
De"

(cm'/s)

3,844 I

Total
overall

effective
diffusion

coefficient,
D'",

(cmz/s)

1 5.63E+04

Diffusion
path

length.
La

(cm)

1 427

I 9.24E+05 1

Convection
path

length.
Lp

(cm)

1 '5 |

4.16E-04

Source
vapor
cone..
CK,.JIC«

(ng/m3)

2.60E+05

15

Crack
radius.
'cioc*

(cm)

0.10

1 8,122

Average
vapor

flow rate
Into bldg..

Q»l

(cm3/s)

I 8.35E-01

1 2.69E-03

Crack
effective
diffusion

coefficient.
DC.OCK

(cm2/s)

1 5.42E-04

1 1.16E-01 |

Area of
crack.
Ac»ock

(cm2)

1 3.84E402 |

1.75E-04 1

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

1.43E+26 I

5.42E04

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

4.74E-06

4.03E-05

Infinite
source
bldg,
cone..
Counting

(Mg/mJ)

1.23E+00

1.82E-04H

Unit
risk Reference

factor, cone..
URF RfC

(ug/m3)' (mg/m3)

8.3E-06 | NA I

EE 02\Bonzone. HCAI.CS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES* box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

YES

ENTER
Initial

groundwater
cone..

Cw
(ua/L)

1 x

Chemical

4350

ENTER

Depth
below grade

to water table,
LWT

(cm)

| Chlorobenzene

ENTER

SCS
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

TS
(°C)

15 442 1 SIL 10

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv
(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

e,v
(crr^/cm3)

1.5 0.43 1 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 1 25 250

EE-02\Chlorobenzene.xls\DATENTER
K-35



INTERMEDIATE CALCULATIONS SHEET

A
I

U)
01

Vadose ^adose zone
Soutce-
bulldlng

separation.
L,

(cm)

1 427

Bldg.
ventilation

fate,
Qb-j.iong

(cm3/s)

1 5.63E+04

Diffusion
path

length.

Ld
(cm)

zone soil
all-filled
porosity.

6oV

(cm3/cm3)

I 0.130 |

Area of
enclosed

space
below
grade.

A,
(cm1)

I 9.24E+05 |

Convection
path

length.
U>

(cm)

effective
total fluid
safuratloa

s,.
(cmj/cm3)

0.642 |

Clack-
to-total
area
ratio.

n
(unltless)

4.16E-04 I

Source
vapor
cone..
*-*lOMfc«

(ug/m3)

Vadose zone
soil

Intrinsic
permeability,

k,
(cm2)

1.67E-09

Crack
depth
below
grade,

^CfOC'<

(cm)

15

Crack
radius.

fao«

(cm)

Vadose zone
soil

relative air
permeability,

k,0
(cm2)

1 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AH/TS

(cal/mol)

1 9,803

Average
vapor

flow rate
Into bldg..

0,01

(cm3/s)

Vadose zone
soil

effective vapor
permeability.

ktf

(cm2)

I 8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

Hts
(alm-m3/mol)

1 1.54E-03

Crack
effective
diffusion

coefficient,
pcrocv

(cm2/s)

Thickness of
capillary

zone,
LC,

(cm)

| 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H're
(unilless)

I 6.65E-02 |

Area of
crack.
Ac'ock

(cm2)

Total
porosity In
capillary

zone.
n«

(cm'/cm3)

0.43

Vapor
viscosity at

ave. soil
temperature.

MR
(g/cm-s)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

Alr-fllled
porosity In
capillary

zone,
acz

(cmVcm5)

1 0.050 I

Vadose zone
effective
diffusion

coefficient,
D*"v

(cm2/s)

1 4.55E-04 I

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

Water-filled
porosity In
capillary

zone.
"w.CI

(cm'/cm3)

0.380

Capillary
zone

effective
diffusion

coefficient.
n'"u cl

(cm2/s)

4.66E-05

Infinite
source
bldg.
cone.,
Cuj.iong

(ua/m3)

Floor-
wall

seam
perimeter.

Xcfoc*

(cm)

1 3,844 |

Total
overall

effective
diffusion

coefficient,
D"*,

(cm2/s)

| 1.90E-04 J

Unit
risk

factor.
URF

(HQ/rn3)'

Reference
cone.,

RfC
(mg/m3)

1 427 1 15 1 2.89E+05 1 0.10 I 8.35E-01 1 4.55E-04 1 3.84E+02 I 1.31E+31 1 4.88E-06 | I.41E+00 1 NA 1 2.0E-02 I

FF-0?\Chloroberi7eno xii ,ICAI t;f!



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(uO/L) Chemical

67663

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

| 425

ENTER

Depth
below grade

to water table,
LWT

(cm)

| Chloroform |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

TS
(°C)

15 1 442 1 SIL 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soP vapor
permeability.

kv

(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

P»V

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

ew
v

(cm3/cm3)

1.5 | 0.43 | 0.3 |

ENTER
Target
risk for

carcinogens.
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(Yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency.

EF
(davs/vr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 1 25 250

EE-02\Chloroform.xls\DATENTER
K-37



INTERMEDIATE CALCULATIONS SHEET

I
UJ
oo

Vadose /adose zon«
Source-
building

separation,
L,

(cm)

zone soil
alr-fllled
porosity,

90
V

(cmVcm3)

effective
total fluid

saturation.
s,.

(cm3/cm3)

Vadose zone
soil

Intrinsic
permeability.

ki
(cm2)

Vadose zone
soil

relative air
permeability,

k,0
(cm2)

Vadose zone
soil

effective vapor
permeability,

kv

(cm2)

Thickness of
capillary

zone,
W,

(cm)

Total
porosity In
capillary

zone.
r>«

(cm3/cm3)

Alr-fllled
porosity In
capillary

zone.
9acz

(cmVcm5)

Water-filled
porosity In
capillary

zone,
"wcz

(cmVcm3)

Floor-
wall

seam
perimeter.

Xcra*

(cm)

1 427

Bldg.
ventilation

rate,
Oceans

(cm3/s)

I 0.130 |

Area of
enclosed

space
below
grade.

Aj
(cm2)

0.642 |

Crack-
to-total
area
ratio.
1

(unilless)

1.67E-09

Crack
depth
below
grade.

Zcioc<
(cm)

I 0.519

Enthalpy of
vaporization at

ave, groundwater
temperature,

AHV-1S

(cal/mol)

I 8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

H*
(atm-m3/mol)

| 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

HV
(unltless)

0.43

Vapor
viscosity at
ave. soil

temperature.
(!„

(g/cm-s)

I 0.050 |

Vadose zone
effective
diffusion

coefficient.
D*"v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
D'"c,

(cm2/s)

1 3,844 1

Total
overall

effective
diffusion

coefficient,
D*",

(cm'/s)

1 5.63E404

Diffusion
path

length.
L,,

(cm)

1 9.24E+05 I

Convection
path

length,
Lp

(cm)

4.I6E-04 |

Source
vapor
cone..
Cv-'K>j:Cf

(HQ/rn3)

15

Crack
radius,
'c.c<*

(cm)

1 7,554

Average
vapor

flow rate
Into bldg..

QWI
(cmVs)

1 1.86E-03

Clack
offoctlve
diffusion

coefficient.
QC.OCK

(cmj/s)

| 8.02E-02 |

Area of
crack.
Ac,oc«
(cm2)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

1 6.43E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

5.30E-05

Infinite
source
bldg.
cone.,
CbuiWno

(tia/mj)

1 2.31E-04 I

Unit
risk Reference

factor, cone..
URF RfC

(ng/m3)1 (mg/m3)

I 427 I 15 13.4 IE +04 | 0.10 1 8.35E-01 1 6.43E-04 1 3.84E+02 1 1.12E+22 I 5.56E-06 I 1.89E-01 1 2.3E-05 I NA I

EE-02\Ghlorolorm xl\



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES* box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

Cw
(ua/L)

X

Chemical

91203 195 | Naphthalene |

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

ENTER

Depth
below grade

to water table,
LWT

(cm)

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts
C°C)

15 442 SIL 10

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability.

kv
(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density.

Pb
V

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.
0

(cmVcm3)

1.5 | 0.43 | 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(davs/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 I 25 i 25 250

EE-02\Naphthalene.xls\DATENTER
K-39



INTERMEDIATE CALCULATIONS SHEET

ô

Vadose vfadose zone
Source-
building

separation.
L,

(cm)

zone soil
air-filled
porosity.

60
V

(cmVcm3)

effective
total fluid
saturation,

s,.
(cm3/cmj)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

Vadose zone
soil

relative air
permeability.

k,0
(cm2)

Vadose zone
soli

effective vapor
permeability,

k»
(cm2)

Thickness of
capillary

zone.
Uc.

(cm)

Total
porosity In
capillary

zone.
nc,

(cmVcm3)

Alr-fllled
porosity In
capillary

zone.
8ac,

(cmVcm3)

Water-filled
porosity In
capillary

zone.
9w.ci

(cm3/cm3)

Floor-
wall

seam
perimeter,

X«o«
(cm)

1 427

Bldg.
ventilation

rate.
QbuWng

(cm3/s)

1 5.63E+04

Diffusion
path

length.
L<j

(cm)

I 0.130 |

Area of
enclosed

space
below
grade.

A,
(cm2)

| 9.24E+05 I

Convection
path

length,
LD

(cm)

0.642 |

Crack-
to-total
area
ratio.

n
(unltless)

4.16E-04 I

Source
vapor
cone..
CM.JK,

(ufl/m3)

1.67E-09

Crack
depth
below
grade.
Zc,«*
(cm)

15

Crack
radius,
W<
(cm)

I 0.519 |

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHV.,S
(cal/mol)

1 12,913 1

Average
vapor

flow rate
Into bldg.,

G>»i
(cm3/s)

8.65E-10 I

Henry's law
constant at

ave. groundwater
temperature.

Hre

(atm-m3/mol)

I.52E-04 1

Crack
effective
diffusion

coefficient,
QC-OC*

(cm2/s)

68.18 |

Henry's law
constant at

ave. groundwater
temperature,

KB
(unltless)

6.55E-03 |

Area of
crack.
AOOC*
(cm2)

0.43 [

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

1.75E-04 I

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

0.050 |

Vadose zone
effective
diffusion

coefficient.
D»H

V

(cm2/s)

4.70E-04 I

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

0.380

Capillary
zone

effective
diffusion

coefficient.
D'"«

(cm2/s)

2.62E-04

Infinite
source
bldg.
cone..
Ctwlbng

(dfl/m3)

3,844 1

Total
overall

effective
diffusion

coefficient.
D'",

(cm2/s)

4.17E-04 I

Unit
risk Reference

factor, cone..
URF RtC

(Ufl/rn3)-' (mg/m3)

1 427 1 15 1 1.28E+03 | 0.10 I 8.35E-01 | 4.70E-04 I 3.84E+02 1 1.40E+30 | 7.70E-06 1 9.83E-03 NA I 1.4E-01

EE-02\Naphlhaleno ,:RCAI.CS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES11 box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

YES

ENTER
initial

groundwater
cone.,

Cw
(Mfl/0

1 X |

Chemical

79016

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

If
(1 5 or 200 cm)

49.5

ENTER

Depth
below grade

to water table.
LWT

(cm)

| Trichloroethylene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts

(°C)

15 442 1 SIL I 10 |

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability.

Kv

(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density.

Ps
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(crrvVcm3)

1.5 | 0.43 ! 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(vrs)

ENTER

Exposure
duration,

ED
(vrs)

ENTER

Exposure
frequency,

EF
(davs/yr)

l.OE-06 1 1

Used to calculate risk-based
qroundwater concentration.

70 ! 25 | 25 250

EE-02\Trichloroethene.xls\DATENTER
K-41



INTERMEDIATE CALCULATIONS SHEET

I
*»
NJ

Vadose yadose zont
Source-
building

separatloa
L,

(cm)

zone soil
air-filled
porosity,

e0
v

(cmVcm3)

effective
total fluid
saturation.

s*
(cmVcm3)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

Vadose zone
soil

relative air
permeability.

Kg
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone.
Lc,

(cm)

Total
porosity In
capillary

zone.
n«

(cmVcm3)

Alr-fllled
porosity In
capillary

zone.
"aci

(cmVcm1)

Water-filled
porosity In
capillary

zone.
6w.ci

(cmVcm3)

Floor-
wall

seam
perimeter.

Xcroc*

(cm)

1 427

Bldg.
ventilation

rare,
**o-jil0ng

(cm3/s)

| 0.130 [

Area of
enclosed

space
below
grade.

A,
(cm2)

0.642 |

Crack-
to-total
area
ratio,

'1
(unltless)

1.67E-09

Crack
depth
below
grade.

7-aock
(cm)

I 0.519 |

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHV.,S
(cal/mof)

8.65E-10 1

Henry's law
constant at

ave. groundwater
temperature,

Hrs
(atm-m3/mol)

68.18 1

Henry's law
constant at

ave. groundwater
temperature,

H'*
(unltless)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

Hrs
(g/cm-s)

0.050 1

Vadose zone
effective
diffusion

coefficient.
D"V

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
[•>•"U CI

(cm2/s)

1 3,844 I

Total
overall

effective
diffusion

coefficient.
D'",

(cm2/s)

I 5.63E+04

Diffusion
path

length,
U.

(cm)

1 427

1 9.24E+05 |

Convection
path

length.
LP

(cm)

1 15 I

4.16E-04 |

Source
vapor
cone..
Cio,jrc«

(ng/m3)

1.02E+04 |

15

Crack
radius.

rcrocH

(cm)

0.10

1 8,557 I

Average
vapor

(low rate
Into bldg.,

QIC,

(cmj/s)

I 8.35E-01 |

4.79E-03 |

Crack
effective
diffusion

coefficient,
Daoc<

(cm2/s)

4.83E-04 |

2.06E-01 |

Area of
crack
Acroc'<

(cm2)

3.84E+02 I

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

2.11E+29 L

4.83E-04 I

Infinite
source
Indoor

attenuation
coefficient.

a
(unllless)

3.93E-06 |

2.93E-05

Infinite
source
bldg.
cone.,
Cfjrfdng

(ng/m3)

4.01E-02

1 1.39E-04 I

Unit
risk Reference

factor, cone.,
URF RfC

Gig/m3)' (mg/m3)

1 1.7E-06 | NA I

EE-02\Trlchloroelhone i .HCAICS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(ua/L)

| 71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(1 5 or 200 cm)

620

ENTER

Depth
below grade

to water table.
LWT

(cm)

Chemical

Benzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts
C°C)

1 15 506 SIL 1 10 1

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability.

kv
(cm2)

SIL I 1

ENTER
Vadose zone

soil dry
bulk density.

PbV

(g/cm5)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cm3/cm3)

1.5 | 0.43 0.3

ENTER
Target
risk for

carcinogens.
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcinogens.
ATNC
(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency.

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
qroundwater concentration.

70 1 25 1 25 250

AA-I-S1 \Benzene.xls\DATENTER
K-43



INTERMEDIATE CALCULATIONS SHEET

Vadose /adose zon«
Source-
building

separation.
L,

(cm)

zone soil
air-filled
porosity.

e0
v

(cmVcm3)

effective
total fluid
saturation,

s,.
(cm3/cm3)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

Vadose zone
soil

relative air
permeability.

k,0
(cm1)

Vadose zone
soil

effective vapor
permeability,

kv
(cm2)

Thickness of
capillary

zone.
Uc,

(cm)

Total
porosity In
capillary

zone.
"a

(cmVcm3)

Air-filled
porosity In
capillary

zone.
acl

(cmVcm1)

Water-filled
porosity In
capillary

zone.
"w.cl

(cm'/cm3)

Floor-
wall

seam
perimeter.

XCIQC*

(cm)

1 491

Bldg.
ventilation

rate.
Î>j.lo ng

(cm3/s)

| 0.130 |

Area of
enclosed

space
below
grade.

AB

(cmj)

0.642 |

Crack-
to-total
area
ratio.

n
(unltloss)

1.67E-09

Crack
depth
below
grade.

Zciocie
(cm)

] 0.519 |

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHv.,s
(cal/mol)

8.65E-IO

Henry's law
constant at

ave. groundwaler
temperalure.

HB
(aim mVmol)

I 68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H'B
(unltless)

0.43

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

1 0.050 |

Vadose zone
effective
diffusion

coefficient.
D>ir

v

(cm'/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
D'"CI

(cm'/s)

1 3,844 1

Total
overall

effective
diffusion

coefficient.
D",

(cm2/s)

| 5.63E+04

Diffusion
path

length.
Ua

(cm)

1 9.24E+05 I

Convection
path

length.

IP
(cm)

4.16E-04 I

Source
vapor
cone..
/~̂
WJ'C«

(wfl/m3)

15

Crack
radius.

'c'oc'<

(cm)

1 8,122 1

Average
vapor

flow rate
Into bldg..

QW
(cmj/s)

2.69EO3

Ctack
effective
diffusion

coefficient.
Dc.cc*

(cm'/s)

I 1.I6E^)1 1

Area of
crack
AC'OC*

(cm1)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

I 5.42E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

4.03E-05

Infinite
source
bldg.
cone..
Crxiiirfng

Oig/m1)

I 1.99E-04 |

Unit
risk Reference

factor, cone.,
URF RfC

(ug/m5)' (mg/m3)

1 491 1 15 I 7.18E+04 | 0.10 [ 8.35E-01 | 5.42E-04 I 3.84E+02 | 1.43E+26 | 4.68E-06 1 3.29E-01 | 8.3E-06 | NA |

AA•l•S1\Donzenex^ -RCAICS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone..

Cw

GiO/L) Chemical

108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

| 8700

ENTER

Depth
below grade

to water table.
LWT

(cm)

| Chlorobenzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts
(°C)

15 1 506 1 SIL 1 10 |

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability]

ENTER
User-defined
vadose zone

soil vapor
permeability.

kv

(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

PbV

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

6W
V

(crrvVcm3)

1.5 0.43 0.3

ENTER
Target
risk for

carcinogens.
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (vrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC

(vrs)

ENTER

Exposure
auration,

ED
(vrs)

ENTER

Exposure
frequency.

EF
(davs/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 25 t 25 25C

AA-l-S1VChlorobenzene.xls\DATENTER
K-45



INTERMEDIATE CALCULATIONS SHEET

*>en

Source-
building

separation.
L,

(cm)

Vadose
zone soil
air filled
porosity,

e0
v

(cmVcm3)

/adose zon<
effective
total fluid

salutation.
s»

(cm'/cm3)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

Vadose zone
soil

relative air
permeability.

k,g
(cm*)

Vadose zone
soil

effective vapor
permeability,

kv

(cm2)

Thickness of
capillary

zone.
LCI

(cm)

Total
porosity In
capillary

zone.
nc,

(cm3/cm3)

Air-filled
porosity In
capillary

zone.
OQCJ

(cm3/cm3)

Water-filled
porosity in
capillary

zone.
"wci

(cm3/cm3)

Floor-
wall

seam
perimeter,

Xaoc*
(cm)

1 491

Bldg.
ventilation

rate.
**»J>lo ng

(cmVs)

I 0.130

Area ot
enclosed

space
below
grade,

A,
(cm2)

0.642 |

Crack-
to-total
area
ratio.

n
(unitless)

1.67E-09

Crack
depth
below
grade.

<-C'OC<

(cm)

0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHv_is
(cal/mol)

8.65E-10

Henry's law
constant at

ave. groundwaler
temperature.

Hts
(alrn-in3/mol)

| 68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H',s
(unitless)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

0.050 |

Vadose zone
effective
diffusion

coefficient,
D*"v

(cm!/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
n*"u «

(cm'/s)

1 3,844 I

Total
overall

effective
diffusion

coefficient.
D"1,

(cm2/s)

I 5.63E+04

Diffusion
path

length.
to

(cm)

1 491

I 9.24E+05

Convection
path

length.
Lp

(cm)

1 15

4.16E-04 |

Source
vapor
cone.,
Cjojtce

(|ig/mj)

15

Crack
radius.

rc<cc<
(cm)

[ 9,803

Average
vapor

flow rate
Into bldg..

QK.I

(cm'/s)

5.78E+05 | 0.10 1 8.35E-01

1 .54E-03

Crack
effective
diffusion

coefficient,
Dc.o«

(cm2/s)

4.55E-04

I 6.65E-02 |

Area of
crack.
"C'OC'<

(cm5)

1 3.84E+02

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unitless)

1.31E+3) I

4.55E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unitless)

4.68E-06 |

4.66E-05

Infinite
source
bldg.
cone..
C»j.idng

(ua/m3)

2.71E400

I 2.05E-04 I

Unit
risk Reference

factor, cone.,
URF RfC

(wa/m3)1 (mg/m3)

I NA I 2.0E-02 |

AA-I S1\Chlorobenzone xr\ nCAl CS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (ehter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

YES

ENTER
Initial

Chemical
CAS No.

(numbers only,
no dashes)

75014

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

groundwater
cone..

Cw

Oia/D Chemical

970

ENTER

Depth
below grade

to water table.
UvT

(cm)

| Vinyl chloride (chloroethene) |

ENTER ENTER

Average
soil/

SCS groundwater
soil type temperature.

directty above Ts

water table (°C)

15 506 SIL

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability.

Kv

(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density.

P,v

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

8W
V

(crr^/cm3)

1.5 1 0-43 ! 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency.

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 ! 25 250

AA-l-S1\VinylChloride.xls\DATENTER
K-47



INTERMEDIATE CALCULATIONS SHEET

Vadose /adose zon«
Source-
building

separatloa
L,

(cm)

zone soil
alr-fllled
porosity.
c

(cmVcm3)

effective
total fluid
saturation.

S,,
(cmVcm3)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

Vadose zone
soil

relative air
permeability.

k,B
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone.
Ul

(cm)

Total
porosity In
capillary

zone.
n«

(cmVcm3)

Alr-fllled
porosity In
capillary

zone,
"acj

(cmVcm3)

Water-filled
porosity In
capillary

zone,
6w,a

(cmj/cm3)

Floor-
wall

seam
perimeter.

Xcrort

(cm)

1 491

Bldg.
ventilation

rate.
Oblong

(cm'/s)

1 0.130 I

Area of
enclosed

space
below
grade.

A3

(cm2)

0.642 |

Crack-
to-total
area
ratio.

n
(unltless)

1.67E-09

Crack
depth
below
grade.
Zcw*
(cm)

I 0.519 |

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHV.,S
(cal/mol)

8.65E-10 I

Henry's law
constant at

ave. groundwater
temperature.

Hts
(atm-m'/mol)

68.18 I

Henry's law
constant at

ave. groundwater
temperature.

H'^5

(unilless)

0.43 |

Vapor
viscosity at

ave. soil
temperature,

His
(g/cm-s)

0.050 I

Vadose zone
effective
diffusion

coefficient,
D*"v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
D ci

(cm2/s)

1 3,844 I

Total
overall

effective
diffusion

coefficient.
D",

(cm2/s)

1 5.63E+04

Diffusion
path

length.
U

(cm)

I 9.24E+05 |

Convection
path

length.
Lp

(cm)

4.16E-04 1

Source
vapor
cone..
C^jrc.

(ng/mj)

15

Crack
radius.

'aoc'<

(cm)

I 5,000 |

Average
vapor

flow rate
Into bldg..

QKX,

(cmVs)

1.73E-02 1

Crack
effective
diffusion

coefficient,
IJC.OC"

(cm2/s)

7.46E-01 |

Area of
crack.

AC,CC<

(cm2)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

6.43E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

2.70E-05

Infinite
source
bldg.
cone..
CMOn0

(wg/m3)

1 1.54E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(ug/mV (mg/m3)

1 491 1 15 1 7.24E+05 | 0.10 | 8.35E-01 | 6.43E-04 | 3.84E+02 I 1.11E+22 f 3.82E-06 | 2.76E+00 1 8.4E-05 I NA I

AA-l-Sl\VlnylChlorldoxl^ 1CAICS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES° box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

ENTER
Initial

groundwater
cone.,

Cw
(na/L) Chemical

120

ENTER

Depth
below grade

to water table,
"-WT

(cm)

Benzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts
(°C)

15 506 S!L 10 |

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

jjermeability)

ENTER
User-defined
vadose zone

soil vapor
permeability.

kv

(cm2)

SIL 1 I

ENTER
Vadose zone

soil dry
bulk density,

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cm3/cm3)

1.5 ! 0.43 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcinogens.

(yrs)

ENTER

Exposure
duration,

ED
(vrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1 .OE-O6 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 | 25 250

AA-!-S2\Benzene.xls\DATENTER
K-49



INTERMEDIATE CALCULATIONS SHEET

ii/io

Vadose \/adose zon*
Source-
building

separation.
L,

(cm)

zone soil
air-filled
porosity.

80
V

(cmVcm3)

effective
total fluid
saturaltoa

s,.
(cmVcm3)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

Vadose zone
soli

relative air
permeability.

k,fl
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone.
U,

(cm)

Total
porosity In
capillary

zone.
r>«

(cm3/cm3)

Air-filled
porosity In
capillary

zone.
"acl

(cmVcm3)

Water-filled
porosity In
capillary

zone.
8w.«

(cmVcm3)

Floor-
wall

seam
perimeter,

Xcroot
(cm)

1 491

Bldg.
ventilation

rate.
Q0jlc,,8
(cmVs)

1 0.130 I

Area of
enclosed

space
below
grade.

A,
(cm2)

0.642 1

Crack-
to-total
area
ratio.

n
(unllless)

1.67E-09

Crack
depth
below
grade.

^CIOC".

(cm).

1 0.519 I

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHV.,S
(cal/mol)

8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

H,,

(atm-m'/mol)

I 68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H'rs
(unltless)

0.43 1

Vapor
viscosity at

ave. soil
temperature,

Hrs
(g/cm-s)

0.050 1

Vadose zone
effective
diffusion

coefficient.
D""v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
D'"c,

(cm2/s)

1 3,844 1

Total
overall

effective
diffusion

coefficient.
D",

(cm2/s)

| 5.63E+04

Diffusion
path

length.
L0

(cm)

1 9.24E+05 I

Convection
path

length.

Up
(cm)

4.16E-04 I

Source
vapor
cone.,

CBUIC.

(ua/m3)

15

Crack
radius.

'crock

(cm)

1 8,122 I

Average
vapor

flow rate
Into bldg..

Qml

(cm3/s)

2.69E-03

Oack
effective
diffusion

coefficient.
paoc*

(cm2/s)

1 1.16E-01 |

Area of
crack.
Ac,o«

(cm2)

USE-04 |

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

5.42E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

4.03E-05

Infinite
source
bldg.
cone..
Cbuwng

(ufl/m3)

I 1.99E-04 1

Unit
risk Reference

factor, cone..
URF RfC

(ug/m3)' (mg/m3)

[ 491 1 15 I 1.39E+04 | 0.10 | 8.35E-01 | 5.42E-04 I 3.84E+02 I 1.43E+26 | 4.58E-06 | 6.37E-02 I 8.3E-06 | NA |

AA I S2\Benzono xl\ .tCAI.CS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone.,

Cw
(ua/L) Chemical

108907 3200 Chlorobenzene

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

ENTER

Depth
below grade

to water table,
LWT

(cm)

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

C°C)

15 506 SIL 10

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability.

kv
(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,
c

(crrvVcm3)

1.5 1 0.43 ! 0.3

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens. noncarcinogens. carcinogens.
TR THQ ATC

(unittess) (unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(yrs)

ENTER

Exposure
duration.

ED
(vrs)

ENTER

Exposure
frequency.

EF
(days/yr)

1 .OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 1 25 250 1

AA-l-S2\Chlorobenzene.xls\DATENTER
K-51



INTERMEDIATE CALCUUTIONS SHEET

I
tn

Source-
taulldlng

separation,
L,

(cm)

Vadose
zone soil
alt-filled
porosity.

6oV

(cm'/cm3)

i/adose zon«
effective
total fluid
saturation.

s»
(cmVcm3)

Vadose zone
soli

Intrinsic
permeability.

k.
(cm2)

Vadose zone
soil

relative air
permeability.

k|g

(cm2)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone,
Ua

(cm)

Total
porosity In
capillary

zone,
n«

(cm'/cm3)

Air-filled
porosity In
capillary

zone,
Oaa

(cm3/cm3)

Water-filled
porosity In
capillary

zone.
"wc»

(cmVcm3)

Floor-
wall
seam

perimeter.
^CfOC*

(cm)

491

Bldg.
ventilation

rate.
**aj.lc*ng

(cm3/s)

0.130

Area of
enclosed

space
below
grade.

A,
(cm1)

0.642 |

Crack-
to-total
area
ratio.
1

(unltless)

1.67E-09

Crack
depth
below
grade.

^C'OC'<

(cm)

1 0.519 I

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHv,is
(cal/mol)

8.65E-IO

Henry's law
constant at

ave. groundwater
temperature.

H*
(alm-m3/mol)

! 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H's
(unllless)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

0.050 |

Vadose zone
effective
diffusion

coefficient.
n*"U v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient
n°"" Cl

(cm2/s)

1 3,844 I

Total
overall

effective
diffusion

coefficient.
D-,

(cm2/s)

5.63E+04

Diffusion
path

length.
U

(cm)

49)

9.24E+05

Convection
path

length.

IP
(cm)

15

4.16E-04 I

Source
vapor
cone.,
p
~IO-JIC«

(ng/m3)

2.13E+05 |

15

Crack
radius.

rciocv
(cm)

0.10

1 9,803 I

Average
vapor

(low rate
Into bldg..

QKXI

(cm3/s)

| 8.35E-01 |

1.54E-03

Crack
effective
diffusion

coefficient.
DC,<XK

(crnVs)

4.55E-04

1 6.65E-02 I

Area of
crack.
AcfOC*

(cm2)

I 3.84E+02 I

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unllless)

1.31E+31 I

4.55E-04 I

Infinite
source
Indoor

attenuation
coefficient,

a
(unltless)

4.68E-06 |

4.66E-05

Infinite
source
bldg.
cone..
Cbu.lang

(ng/m3)

9.96E-01

I 2.05E-04 |

Unit
risk Reference

factor, cone.,
URF RfC

Oig/m3)'' (mg/m3)

I NA | 2.0E-02 I

AA- l'S2\Chlorobenzene A rRCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(ua/L) Chemical

79016 180 | Trichtoroethylene

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

ENTER

Depth
below grade

to water table,
LWT

(cm)

ENTER

scs
soil type

directty above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts

15 506 SIL 10

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv

(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density.

P,V

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unittess)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cm3/cm3)

1.5 0.43 | 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(vrs)

ENTER

Exposure
duration,

ED
(vrs)

ENTER

Exposure
frequency,

EF
(davs/yr)

l.OE-06 I 1

Used to calculate risk-based
groundwater concentration.

70 1 25 I 25 250 1

AA-i-S2\Trichloroethylene.xls\DATENTER
K-53



INTERMEDIATE CALCULATIONS SHEET

Vadose Vadose zone Vadose zone Vadose zone Total Air-filled Water-tilled Floor-

I

52

Source-
building

separation.
L,

(cm)

zone soil
alr-fllled
porosity.

e0
v

(cmVcm3)

effective
total fluid
saturation,

s,.
(cmVcm3)

soil
Intrinsic

permeability.
k,

(cm2)

soil
relative air

permeability.
k,0

(cm2)

soil
effective vapor
permeability.

kv
(cm2)

Thickness of
capillary

zone.
U,

(cm)

porosity In
capillary

zone.
"ci

(cmVcm3)

porosity In
capillary

zone.
8a«

(cmVcm3)

porosity In
capillary

zone.
"w.Cl

(cmVcm3)

wall
seam

perimeter.
Xc/ock

(cm)

1 491

Bldg.
ventilation

rate.
Qouiltfno

(cmVs)

I 0.130 |

Area of
enclosed

space
below
grade.

A,
(cm2)

0.642 |

Crack-
to-total
area
ratio.

n
(unltless)

1.67E-09

Crack
depth
below
grade,

ZciOC*

(cm)

I 0.519 |

Enthalpy of
vaporization at

ave. groundwater
temperature,

AH,.,,
(cal/mol)

8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

His
(atm-m3/mol)

| 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H'B
(unllless)

0.43

Vapor
viscosity at

ave. soil
temperature,

Mis
(g/cm-s)

I 0.050 |

Vadose zone
effective
diffusion

coefficient,
D^v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
D'"c,

(cm'/s)

1 3,844 |

Total
overall

effective
diffusion

coefficient.
D-",

(cm2/s)

1 5.63E+04

Diffusion
path

length.
Lo

(cm)

1 9.24E+05 I

Convection
path

length.
Lp

(cm)

4.16E-04 1

Source
vapor
cone..
CKJJ.C.

(ug/m3)

15

Crack
radius.

'croc*
(cm)

1 8,557 I

Average
vapor

flow rate
Into bldg..

QK»
(cmVs)

4.79E-03

Crack
effective
diffusion

coefficient.
Da«*

(cm'/s)

1 2.06E-01 |

Area of
crack,
AcrocV

(cm2)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number,
oxp(Pe')
(unllless)

I 4.83E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

2.93E-05

Infinite
source
bldg.
cone..

Cfrjjsng

(ug/m3)

I 1.53E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(ug/m3)1 (mg/m3)

1 491 1 15 I 3.71E+04 | 0.10 1 8.35E-01 | 4.83E-04 1 3.84E+02 ] 2.11E+29 | 3.8 IE-06 F 1.41E-01 I 1.7E-06 | NA |

AA-l-SPMrichloroolhyleno xn MCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone..

Cw
(na/L) Chemical

75014 240 | Vinyl chloride (chloroethene) |

ENTER
Depth

below grade
to bottom

ot enclosed
space floor,

U
(15 or 200 cm)

ENTER

Depth
below grade

to water table,
LWT

(cm)

ENTER

scs
soil type

directty above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

506 I SIL 10

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability.

kv
(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

6W
V

(cnvVcm3)

1.5 0.43 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC

(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1

Used to calculate risk-based
aroundwater concentration.

70 ! 25 25 1 250

AA-l-S2\Vinyl Chloride.xls\DATENTER
K-55



INTERMEDIATE CALCULATIONS SHEET

I
in

Vadose i/adose zon<
Source-
building

separation,
I,

(cm)

zone soil
air-filled
porosity,

ea
v

(cm3/cm3)

effective
total fluid
saturation.

Si.
(cmVcm3)

Vadose zone
soil

Intrinsic
permeability,

k.
(cm2)

Vadose zone
soil

relative air
permeability,

k,a
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv
(cm2)

Thickness of
capillary

zone.
Lc,

(cm)

Total
porosity In
capillary

zone.
r>c!

(cm'/cm3)

Alt-filled
porosity in
capillary

zone.
"acj

(cmVcm3)

Water-filled
porosity In
capillary

zone.
"«CI

(cm'/cm3)

Floor-
wall

seam
perimeter.

Xcroc*

(cm)

1 491

Bldg.
ventilation

rate,
**ojilang

(cmVs)

1 5.63E404

Diffusion
path

length.
La

(cm)

I 0.130 |

Area of
enclosed

space
below
grade.

AB

(cm2)

1 9.24E+05 I

Convection
path

length.
LP

(cm)

0.642 |

Crack-
to-total
area
ratio.

n
(unltless)

4.16E-04 I

Source
vapor
cone.,
p̂
KKWCfl

(ua/m3)

1.67E-09

Crack
depth
below
grade,

Zc'oct
(cm)

15

Crack
radius.

'ciocH

(cm)

| 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AH^is
(cal/mol)

| 5,000

Average
vapor

flow rate
Into bldg.,

QW.I
(cmVs)

1 8.65E-10

1 (enry's law
constant at

ave. groundwater
temperature.

H,s
(atm-m'/mol)

| 1.73E-02

Crack
effective
diffusion

coefficient.
Dc,ocK

(cm2/s)

1 68.18 |

Henry's law
constant at

ave. groundwater
temperature,

MB
(unltless)

I 7.46E-01 |

Area of
crack.
"c'ock
(cm2)

0.43

Vapor
viscosity at

ave. soil
temperature.

CIS

(g/crns)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

I 0.050 I

Vadose zone
effective
diffusion

coefficient.
Dtl(

v

(cm2/s)

| 6.43E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

0.380

Capillary
zone

effective
diffusion

coefficient.
D'"CI

(cm2/s)

2.70E-05

Infinite
source
bldg.
cone.,
CtxjHring

(ua/m1)

1 3,844 I

Total
overall

effective
diffusion

coefficient.
D'",

(cm2/s)

I 1.54E-04 |

Unit
risk Reference

factor, cone.,
URF RfC

(ua/m3)' (mg/m3)

1 491 1 15 I 1.79E+05 | 0.10 | 8.35E-01 | 6.43E-04 1 3.84E+02 I 1.11E+22 | 3.82E-06 | 6.83E-01 J 8.4E-05 | NA |

M-l-S2WlnylChlorlclo.x^ IICAIC5;



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES L J
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X° in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

YES

ENTER
Initial

groundwater
cone..

Cw
(uS/L)

x

Chemical

680

ENTER

Depth
below grade

to water table.
LWT

(cm)

Benzene |

ENTER

SCS
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

"s
(°C)

15

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens.
TR

(unitless)

506

OR

ENTER
Target hazard
quotient for

noncarcinogens.
THQ

(unitless)

l.OE-06 1

Used to calculate risk-based
groundwater concentration.

SIL

ENTER
User-defined
vadose zone

soil vapor
permeability.

kv

(cm2)

ENTER
Averaging

time for
carcinogens,

ATC
(yrs)

10

ENTER ENTER ENTER
Vadose zone Vadose zone Vadose zone

soil dry soil total soil water-filled
bulk density, porosity, porosity,

pbV nV ew
v

(g/cm3) (unitless) (cm3/cm3)

1.5 0.43 0.3 |

ENTER ENTER ENTER
Averaging

time for Exposure Exposure
noncarcinogens, duration. frequency.

ATNC ED EF
(yrs) (vrs) (days/vr)

70 25 25 250 I

EE-12\Benzene.xls\DATENTER
K-57



INTERMEDIATE CALCULATIONS SHEET

A
I
l/i
00

Vadose \/adose zon«
Source-
building

separatloa
L,

(cm)

zone soil
alr-fllled
porosity.

e0
v

(cmVcm3)

effective
total fluid
saturation

s,.
(cm'/cm1)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

Vadose zone
soil

relative air
permeability.

k,g
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv
(cm2)

Thickness of
capillary

zone,
L«

(cm)

Total
porosity In
capillary

zone.
n«

(cmVcm3)

Alr-fllled
porosity In
capillary

zone.
®acz

(cm'/cm1)

Water-filled
porosity In
capillary

zone.
"w.ci

(cm'/cm5)

Floor-
wall

seam
perimeter.

^c/oc*

(cm)

1 491

Bldg.
ventilation

rate,
QojilOnJ

(crnVs)

1 5.63E+04

Diffusion
path

length,
LU

(cm)

1 491

1 0.130 I

Area of
enclosed

space
below
grade.

A,
(cm')

1 9.24E+05 I

Convection
path

length.
Lp

(cm)

1 15 1

0.642 |

Crack-
to-total
area
ratio.
1

(unltless)

4.16E-04 1

Source
vapor
cone.,
c-
^-KJUIC*

Gig/m5)

7.87E+04 |

1.67E-09

Crack
depth
below
grade,
Zc<«*
(cm)

15

Crack
radius.

'croc*

(cm)

0.10

1 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHv js
(cal/mol)

1 8,122

Average
vapor

flow rate
Into bldg.,

QK»I
(cm3/s)

| 8.35E-01

I 8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

H*
(atm-mVmol)

1 2.69E-03

Crack
effective
diffusion

coefficient.
Dc,°"

(cm'/s)

1 5.42E-04

1 68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H're
(unltless)

1 1.16E-01 1

Area of
crack,
AC,OCV

(cm2)

1 3.84E+02 |

0.43

Vapor
viscosity at

ave. soil
temperature.

Urs
(g/cm-s)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

1.43E+26

I 0.050 I

Vadose zone
effective
diffusion

coefficient.
D«n

V

(cm'/s)

I 5.42E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a

(unitless)

I 4.58E-06 |

0.380

Capillary
zone

effective
diffusion

coefficient,
n'"U Cl

(cm'/s)

4.03E-05

Infinite
source
bldg.
cone..
Cfjiong

(US/m3)

3.61E-01

1 3,844 I

Total
overall

effective
diffusion

coefficient.
De",

(cm'/s)

1 1.99E-04 1

Unit
risk Reference

factor, cone.,
URf RfC

(ua/ms)' (mg/m5)

1 8.3E-06 | NA |

EE-12\Benzeriexrl



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CASNo.

(numbers only.
no dashes)

108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(1 5 or 200 cm)

ENTER
Initial

groundwater
cone.,

Cw
(na/L) Chemical

1400

ENTER

Depth
below grade

to water table.
LWT

(cm)

| Chlorobenzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

(°C)

15 506 1 SIL I 10 |

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability,

Kv

(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density.

V
Pb

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unittess)

ENTER
Vadose zone

soil water-filled
porosity.

6W
V

(cmVcm3)

1.5 | 0.43 | 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unittess)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC

(yrs)

ENTER

Exposure
duration,

ED
(vrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 | 25 250 1

EE-12\Chlorobenzene.xls\DATENTER
K-59



INTERMEDIATE CALCULATIONS SHEET

I
01
O

Vadose i/adose zont
Source-
building

separation
L,

(cm)

zone soil
alf-fllled
porosity,

6oV

(cm'/cm3)

effective
total fluid

saturation
Si.

(cm'/cm3)

Vadose zone
soil

Intrinsic
permeability,

k,
(cm*)

Vadose zone
soil

relative air
permeability.

k,g
(cm2)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone.
Lei

(cm)

Total
porosity In
capillary

zone.
r>«

(cm3/cm3)

Alt-filled
porosity In
capillary

zone.
*W«

(cm'/cm3)

Water-filled
porosity In
capillary

zone.
"w.ci

(cm3/cm')

Floor-
wall

seam
perimeter,

Xcfock

(cm)

1 491

Bldg.
ventilation

rate.
€JojJ0ng

(cmVs)

I 0.130 |

Area of
enclosed

space
below
grade.

A»
(cm2)

1 0.642 |

Crack-
to-total
area
ratio.

n
(unltless)

1.67E-09

Crack
depth
below
grade,

^CfOC*

(cm)

1 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHViis
(cal/mol)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

Hre

(atm-mVmol)

1 68.18 I

Henry's law
constant at

ave. groundwater
temperature,

H'B
(unllless)

0.43 1

Vapor
viscosity at

ave. soil
temperature,

His
(g/cm-s)

0.050 I

Vadose zone
effective
diffusion

coefficient.
D*"v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
D'"c,

(cm2/s)

1 3,844 I

Total
overall

effective
diffusion

coefficient.
D'",

(cm'/s)

1 5.63E+04

Diffusion
path

length.
U

(cm)

1 9.24E+05 1

Convection
path

length.
LP

(cm)

| 4.16E-04 I

Source
vapor
cone.,
^fc»J(C»

(ua/mj)

15

Crack
radius.

'crock

(cm)

1 9,803

Average
vapor

flow rate
Into bldg..

a»,
(cm'/s)

1 1.54EO3

Crack
effective
diffusion

coefficient.
Dc,oc<

(cm2/s)

1 6.65E-02 I

Area of
crack.
AC,OC<

(cm2)

1.75E-04 I

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

4.55E-04 1

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

4.66E-05

Infinite
source
bldg.
cone..
^Duitorg

(ua/m!)

| 2.05E-04 |

Unit
risk Reference

factor, cone.,
URF RfC

(ua/mY (mg/m5)

1 491 1 16 1[ 9.30E+04 | 0.10 1 8.35E-01 I 4.55E-04 1 3.84E+02 1 1.31E+31 | /I.68E-06 | 4.36E-01 I NA | 2.0E-02 |

EL-12\Chlorobonzono xfl rICALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no clashes)

71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
115 or 200 cm)

ENTER
Initial

groundwater
cone..

Cw

(MO/0 Chemical

750

ENTER

Depth
below grade

Benzene |

ENTER ENTER

Average
soil/

SCS groundwater
to water table, soil type temperature,

LWT directly above Ts

(cm) water table (°C)

15 506 SIL 10 |

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens,
TR

(unitless)

OR

ENTER
Target hazard
quotient for

noncarcinogens.
THQ

(unitless)

l.OE-06 1

Used to calculate risk-based
groundwater concentration.

ENTER
User-defined
vadose zone

soil vapor
permeability.

kv

(cm2)

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.
O

(cm3/cm3)

1.5

ENTER ENTER
Averaging Averaging

time for time for
carcinogens, noncarcinogens,

ATC ATNC
(yrs) (yrs)

0.43 |

ENTER

Exposure
duration.

ED
(yrs)

0.3 |

ENTER

Exposure
frequency,

EF
(days/vr)

70 25 25 ! 250

EE-14\Benzene.xls\DATENTER
K-61



INTERMEDIATE CALCULATIONS SHEET

I
OT
NJ

Vadose /adose zone
Source-
building

separation.
I,

(cm)

I 491

Bldg.
ventilation

rate.
QojJono

(crn'/s)

zone soil
air-filled
porosity,

00
V

(cmVcm3)

I 0.130 |

Area of
enclosed

space
below
grade.

As
(cm2)

effective
total fluid
saturation.

s,.
(cm3/cm3)

0.642 |

Crack-
to-tolal
area
ratio.

n
(unllless)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

I.67E-09

Crack
depth
below
grade.

Zc-cc'<
(cm)

Vadose zone
soil

relative air
permeability.

k,e
(cm2)

| 0.519 |

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHV.,S
(cal/mol)

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

8.65E-IO

Henry's law
constant at

ave. groundwater
temperature.

Hi,

(atm-mj/mol)

Thickness of
capillary

zone,
LCI

(cm)

| 68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H'IS
(unllless)

Total
porosity In
capillary

zone.

"«
(cm3/cm3)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

|l!5

(g/cm-s)

Air-filled
porosity In
capillary

zone.
"act

(cmVcm3)

[ 0.050 |

Vadose zone
effective
diffusion

coefficient.
n'trU v

(cm2/s)

Water-filled
porosity In
capillary

zone.
0W.CI

(cmVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient,
D ct

(cm2/s)

Floor-
wall

seam
perimeter.

Xcrock

(cm)

\ 3,844 I

Total
overall

effective
diffusion

coefficient.
D",

(cm2/s)

I 5.63E+04

Diffusion
path

length.
La

(cm)

1 9.24E405 I

Convection
path

length.
IP

(cm)

4.16E-04 |

Source
vapor
cone..
CW.

Oig/m3)

15

Crack
radius.
'c.c«

(cm)

| 8,122 I

Average
vapor

flow rate
Into bldg..

GOT
(cmVs)

2.69E-03

Crack
effective
diffusion

coefficient.
Dc.ock

(cm2/s)

I 1.16E-01 |

Area of
crack
Acroc*

(cm2)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

| 5.42E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

4.03E-05

Infinite
source
bldg.
cone..
Ctxiiiono

(ug/m3)

| 1.99E-04 1

Unit
risk Reference

factor, cone..
URF RfC

(lig/m3)-' (mg/m3)

1 491 1 15 I 8.68E+04 1 0.10 1 8.35E-01 1 5.42E-04 I 3.84E*02 I 1.43E+26 | 4.58E-06 | 3.98E-01 I 8.3E-06 | NA 1

EE-HMionznnn xlsMNIt I«;AI <;S



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X' in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CASNo.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(MO/L) Chemical

| 108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

3800

ENTER

Depth
below grade

to water table.
Uvr

(cm)

| Chlorobenzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts

(°C)

15 506 1 SIL I 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability^

ENTER
User-defined
vadose zone

soil vapor
OR permeability.

Kv

(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density.

Ptv
(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unrrtess)

ENTER
Vadose zone

soil water-filled
porosity,
o

(cm3/cm3)

1.5 1 0.43 | 0.3

ENTER
Target
risk for

carcinogens,
TR

(unittess)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging
time for

noncarcinogens.
ATNC

(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency.

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 25 | 250 |

K-63 EE-14\Chlorobenzene.xls\DATENTER



INTERMEDIATE CALCULATIONS SHEET

Vadose yadosezon« Vadose zone Vadose zone Vadose zone Total Alr-fllled Water-filled Floor-
Source-
building

separation.
L,

(cm)

zone soil
air-filled
porosity.

c
(cm3/cm3)

effective
total fluid
saturation,

s,.
(crrYVcm3)

soil
Intrinsic

permeability,
k.

(cm2)

soil
relative air

permeability.
k,0

(cm2)

soil
effective vapor
permeability,

kv

(cm2)

Thickness of
capillary

zone.
Uv

(cm)

porosity In
capillary

zone.
nr,

(crrV/cm3)

porosity In
capillary

zone.
QO.C,

(cnV/cm*)

porosity In
capillary

zone.
9««

(cnV/cm3)

wall
seam

perimeter.

Xaock
(cm)

1 491

Bldg.
ventilation

rate.
QbuMnn

(cnrvVs)

I 0.130

Area of
enclosed

space
below
grade.

AB

(cm5)

I 0.642

Crack-
to-total
area
ratio.
1

(unltless)

1 1.67E-09

Crack
depth
below
grade.

ZC,<*K

(cm)

| 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature,

AHV.,S
(cal/mol)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

H,,
(atm-m'/mol)

| 68.18

Henry's law
constant at

ave. groundwater
temperature.

H1,,
(unltless)

1 0.43 I

Vapor
viscosity at
ave. soil

temperature,
Mis

(g/cm-s)

0.050 |

Vadose zone
effective
diffusion

coefficient.

D'V
(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
®'"c*

(cm2/s)

1 3,844 |

Total
overall

effective
diffusion

coefficient.
0'",

(cm'/s)

1 5.63E+04

Diffusion
path

length.
L,,

(cm)

I 9.24E+05

Convection
path

length.
IP

(cm)

1 4.16E-04

Source
vapor
cone..
Cw^c.

(no/m3)

1 15

Crack
radius.

fc/och

(cm)

1 9,803

Average
vapor

flow rate
Into bldg.,

0.01

(cm'/s)

1 1.54E-03

Crack
effective
diffusion

coefficient,
Dc<ocl<

(cm2/s)

1 6.65E-02

Area of
crack.
Ac,ock

(cm5)

I 1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

4.65E-04 I

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

4.66E-05

Infinite
source
bldg.
cone..
CbuMnfl

(HQ/m3)

I 2.05E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(M0/mV (mg/m3)

1 491 1 '5 I 2.53E+05 I 0.10I 8.35E-01 1 4.65E-04 I 3.84E+02 1 1.31E+31 | 4.68E-06 | 1.18E+00 I NA | 2.0E-02 |

EE-14\Chlorob9nzeno.xls\INTrncALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER ENTER
Initial

Chemical groundwater
CAS No. cone.,

(numbers only, Cw
no dashes) (n9/L)

71432 | 44

ENTER ENTER
Depth

below grade
to bottom Depth

of enclosed below grade
space floor, to water table.

U LWT
(15 or 200 cm) (cm)

x 1

Chemical

Benzene |

ENTER ENTER

Average
soil/

SCS groundwater
soil type temperature.

directly above Ts

water table (°C)

15 1 466 SIL I 10 |

ENTER ENTER
Vadose zone User-defined

SCS vadose zone
soil type soil vapor

(used to estimate OR permeability,
soil vapor kv

permeability) (cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(crr^/cm3)

1.5 | 0.43 | 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 ! 25 250

EEG-109\Benzene.xls\DATENTER
K-65



INTERMEDIATE CALCULATIONS SHEET

I
CTi

Source-
bullding

separation,
L,

(cm)

1 451

Bldg.
ventilation

rate.
Qtxj'ttfng

(crnVs)

I 5.63E+04

Diffusion
path

length.
l«

(cm)

I 451

Vadose
zone soil
alt-filled
porosity.

90
V

(cm3/cms)

0.130

Area of
enclosed

space
below
gfade.

A,
(cm')

9.24E405

Convection
path

length.
Lp

(cm)

15

/adose zone
effective
total fluid
salutation.

s,.
(cm3/cm3)

1 0.642 |

Crack-
lo-total
atea
tatlo,

n
(unltless)

1 4.16E-04 |

Source
vapor
cone..
C|OU'C«

(ng/m3)

I 5.09E+03 |

Vadose zone
soil

Inttlnslc
petmeabllity.

k,
(cm2)

1.67E-09

Crack
depth
below
grade,

ZCICCK
(cm)

15

Crack
radius,

'erode

(cm)

0.10

Vadose zone
soil

relative air
permeability.

k,g
(cm2)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHViis
(cal/mol)

1 8,122

Average
vapor

flow tale
Into bldg..

Ox*

(cm'/s)

| 8.35E-01

Vadose zone
soil

effective vapor
permeability.

k.
(cm2)

1 8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

H*
(atm-mVmol)

I 2.69E-03

Crack
effective
diffusion

coefficient.
Dc«x*

(cm2/s)

I 5.42E-04

Thickness of
capillary

zone.

U,

(cm)

| 68.18

Henry's law
constant at

ave. groundwater
temperature,

H'B
(unltless)

I 1.16E-01

Area of
crack.
ACIOC*

(cm2)

I 3.84E402

Total
porosity In
capillary

zone.
n«

(cm'/cm5)

0.43 |

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

1.75E-04 |

Exponent of
equivalent
foundation

Pectet
number.
exp(Pe')
(unllless)

1.43E+26 |

Alr-fllled
porosity In
capillary

zone.
Oaci

(cmVcm5)

0.050 |

Vadose zone
effective
diffusion

coefficient,
Deti

V

(cm2/s)

5.42E-04 |

Infinite
source
Indoor

attenuation
coefficient,

a
(unltless)

4.68E-06 |

Water-filled
porosity In
capillary

zone,
Ow.cl

(cm3/cm3)

0.380

Capillary
zone

effective
diffusion

coefficient,
neff
U CI

(cm2/s)

4.03E-05

Infinite
source
bldg.
cone..
Cbjltfng

(M9/m3)

2.38E-02

Floor-
wall

seam
perimeter,

*-aoc'<

(cm)

1 3,844 |

Total
overall

effective
diffusion

coefficient.
D'",

(cm?/s)

1 1.88E-04 I

Unit
risk

factor.
URF

(Hfl/m3)'

[ 8.3E-06 |

Reference
cone..

RfC
(mg/m3)

NA

FFH-lOOXBonzene.xlsMNlFnCAIcs



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CASNo.

(numbers only.
no dashes)

YES

ENTER
Initial

groundwater
cone..

Cw
(ng/L)

67663

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

15

76

ENTER

Depth
below grade

to water table.
LWT

(cm)

466

x

Chemical

Chloroform |

ENTER

scs
soil type

directly above
water table

SIL

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens.
TR

(unitless)

OR

ENTER
Target hazard
quotient for

noncarcinogens.
THQ

(unitless)

l.OE-06 1

Used to calculate risk-based
groundwater concentration.

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv
(cm2)

ENTER
Averaging

time tor
carcinogens.

ATC

(yrs)

ENTER

Average
soil/

groundwater
temperature,

Ts

C°C)

10 1

ENTER ENTER
Vadose zone Vadose zone

soil dry soil total
bulk density, porosity,

Pb
v

(g/cm3) (unitless)

ENTER
Vadose zone
soil water-filled

porosity.
0

(cm3/cm3)

1.5 | 0.43 j

ENTER ENTER
Averaging

time for Exposure
noncarcinogens, duration.

ATNC ED
(yrs) (yrs)

0.3 |

ENTER

Exposure
frequency.

EF
(days/vr)

70 25 I 25 1 250 !

EEG-109\Chloroform.xls\DATENTER
K-67



INTERMEDIATE CALCULATIONS SHEET

I
Ol
00

Source -
bulldlng

separalloa
L,

(cm)

Vadose
zone soil
all-filled
porosity,

e0
v

(cm3/cm3)

v/adose zon< Vadose zone
effective
total fluid
saturation.

s,.
(cm3/cm3)

soil
Intrinsic

permeability.
k,

(cm2)

Vadose zone
soil

relative air
permeability,

k,u
(cm2)

Vadose zone
soil

effective vapof
peimeablllty.

ky

(cm2)

Thickness of
capillary

zone.

Uz

(cm)

Total
porosity In
capillary

zone,
nu

(cm3/cm3)

Alr-lllled
porosity in
capillary

zone.
flaci

(cm3/cm!)

Water-filled
porosity In
capillary

zone.
e«.«

(cm'/cm3)

Floor-
wall

seam
perimeter,

Xc/ock

(cm)

1 451

Bldg.
ventilation

rate,
QouWng

(cm'/s)

0.130

Area of
enclosed

space
below
grade,

A,
(cm2)

\ 0.642

Crack-
to-total
area
ratio.

n
(unltless)

1.67E-09

Crack
depth
below
grade.

ZCIOCK
(cm)

0.519 |

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHylS

(cal/mol)

8.65E-IO I

Henry's law
constant at

ave. groundwater
temperature.

HB

(atm-m'/mol)

68.18 |

Henry's law
constant at

ave. groundwater
temperature,

H'B
(unltless)

0.43 |

Vapor
viscosity at

ave. soil
temperature,

His
(g/cm-s)

0.050

Vadose zone
effective
diffusion

coefficient.
neltV v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
ne"
<-> Cl

(cm2/s)

3,844 |

Total
overall

effective
diffusion

coefficient.
D",

(cm2/s)

1 5.63E+04

Diffusion
path

length.
U

(cm)

1 451

9.24E+05

Convection
path

length.

I*
(cm)

15

I 4.16E-04

Source
vapor
cone..
Cioutco

(ng/m3)

[ 6.09E+03

15

Crack
radius,

'c/ocv
(cm)

0.10

7,554 I

Average
vapor

flow rate
Into bldg..

OKI
(cm3/s)

8.35E-01 |

1.86E-03 I

Ctack
effective
diffusion

coefficient.
D"0"

(cm2/s)

6.43E-04 |

8.02E-02 |

Area of
crack,
ACIOC*

(cm2)

3.84E+02 I

1.75E-04 1

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

1.12E+22 |

6.43E-04

Infinite
source
Indoor

attenuation
coefficient.

a
(unllless)

5.49E-06

5.30E-05

Infinite
source
bldg
cone..
Ctyjitong

(na/m3)

3.34E-02

2.40E-04 |

Unit
risk Reference

factor, cone.,
URF RfC

(ug/mV (mg/m3)

2.3E-05 NA

EEG-109\Chlorolonnxls\INILH<;AI(;s



RBCA Tool Kit for Chemical Releases, Version 1.2

A-i
31

Site-Specific SoH Parameters
1 rSoirSource Zone Characteristics
Hydrogeology

Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed GW flow direction

530.8
General Case Construction

(cm)
(cm)
(cm)

0

0
0

0
"IT

(cm)
(cm)

(cm)

\(cm)

Site Name: Saugel Area 1
Location: Sauget Illinois
Compl. By: Angela

Surface Soil Column
Predominant USCS Soil Type

or ( Calculate
Total porosity
Volumetric water content
Volumetric air content
Dry bulk density
Vortical hydraulic conductivity
Vapor permeability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration estimate _ _

or C_"..~!̂ 7...."~
Average annual precipitation

Partitioning Parameters
Fraction organic carbon
Soil/water phi

Job ID: MLE:Area G MIBK
Date: 1-Uec-UU

Vadqse Zone Capillary Fringe

STComrhands and Options

or
\(m/yr)

0.002
7.57

Main Screen

Set Units
Use Default

Values

_Prlnt_Sheet_ J

Help )



RDCA SITE ASSESSMENT

2 OF 3
TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

IINDOOR AIR EXPOSURE PATHWAYS
QROUNDWATER: VAPOR INTRUSION

INTO ON SITE BUILDINGS

Constituents of Concern
(Melhyl-2-penlanone. 4-

• (CHECKED IF PATHWAY IS ACTIVE)

Eipoiur* Conc«n!r«tlon
1) Source Medium

Oroundwaler Cone, (mot)
1.4E-1

2) NAF Value <m«3n.>
Receptor

Commercial
3.3E+3

3) Exposure Medium
Indoor Air: POEConc. (mgrm*3) (1)1(2)

Commercial
4.2E-5

4) Exposure Multiplier
(HFxEO)/(AT«365) (unllleit)

Commercial
6.8E-1

5) Average Inhalation Exposure
Concentration (mg/m*3) (3) x w

Commercial
2.9E-5

| NOTE. AT » Averaging lime (days) EF • Exposure frequency (daysfyr) ED = Exposure duration (yr) NAF - Natural attenuation factor POE- Point of exposure
Site Name: Saugel Area 1
Site Location: Sauget Illinois
Completed By: Angela

Job ID: MI.E Area G MIBK



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone..

Cyv

Cna/D Chemical

71432 347.8 Benzene |

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

ENTER

Depth
below grade

to water table,

(cm)

ENTER

SCS
soil type

directly above
wafer table

ENTER

Average
soil/

groundwater
temperature,

- s
(°C)

15 530.8 SIL 10

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv

(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density.

P=V
(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.
O

(cm3/cm3)

1.5 | 0.43 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC

(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 I 1

Used to calculate risk-based
groundwater concentration.

70 25 25 250

Fill Area G\Benzene.xls\DATENTER
K-71



INTERMEDIATE; CALCULATIONS SHEHl

Vadose /adose zone Vadoso zone Vadose zone Vadose zone lolal Air-tilled Water-tilled Floor-

I
»J
NJ

Source- zone soil
building air-filled

separation, porosity.
L, Ou

v

(jcm) (cnV/cnv)

| 515.8 | 0.130

Area of
enclosed

Bldg. space
ventilation below

rate, grade.
QbJ,on0 A3

(cm3/s) (cm2)

etlcclive
total fluid

saturation.
S,9

(cm'/cm')

0.642

Crack
to-total
area
ratio.

'1
(unilless)

soil
intrinsic

permeability,
k

(cm')

1.67E-09

Crack
depth
below
grade.

Zc.-cc<
(cm)

soil
relative air

permeability.
k g

(cm7)

0.519

Enthalpy of
vaporization at

avo. groundwater
temperature.

AHV.,S
(cal/mol)

soil Ihicknessof
effective vapor capillary
permeability, zone.

k 1nv >c:

(crrV) (cm)

8.65E 10 | 68.18

Henry's law Henry's law
constant at constant at

ave. groundwator ave. groundwater
temporatuie, temperature.

Mrs H'is
(atrn-mVmol) (unilless)

porosily in
capillary

zone,

<V
(cnr/cnr)

0.43

Vapor
viscosity at

ave. soil
temperature.

n-s

(g/cms)

porosity in
capillary

zone.
OQC;

(cm'/cm3)

0.050

Vadose zone
effective
diffusion

coefficient,
D8"v

(cm'/s)

porosity in
capillary

zone.
"w.u

(cm'/cm3)

0.380

Capillary
zone

effective
diffusion

coefficient.
D rt

(cm'/s)

wall
seam

perimeter.
X ;,cc<

(cm)

3,844 |

Total
overall

effective
diffusion

coefficient,
D"",

(cm'/s)

I 5.63E+04 | 9.24E+05

Diffusion Convection
path path

length, length.
U to

(cm) (cm)

| 515.8 | 15

4.I6E04

Source
vapor
cone..
C<c, ce

(jig/nv)

4.03E+04

15

Crack
radius.

< c c c <

(cm)

0.10

8,122

Average
vapor

flow rate
into bldg..

Q>?i
(cmVs)

8.35E-01

2.69E-03 I I.16E-OI

Crack
effective
diffusion Area of

coefficient, crack.
DC'C" Accc<

(cm'/s) (cm')

5.42E04 | 3.84E+02

U5E04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unitless)

1 43E<?6

5.42E-04

Infinite
source
Indoor

attenuation
coefficient,

a
(unilless)

4.53E-06

4.03E-05

Infinite
source
bldg.
cone..
c.,lcno
(tig/m3)

1.82E-01

2.05E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(ug/m3)' (mg/m5)

8.3E-06 NA

PHI Area G\[ionzeno xlsMNlUKJAI (;S



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

Cw

X

Chemical

108907 466.1 Chlorobenzene |

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

L?
(15 or 200 cm)

ENTER

Depth
below grade

to water table,
LWT

(cm)

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts

15 530.8 SIL 10

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability.

kv

(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density.

P,v

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,
c

(cm^cm3)

1.5 0.43 | 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (vrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC

(yrs)

ENTER

Exposure
duration.

ED
(vrs)

ENTER

Exposure
frequency.

EF
(days/yr)

l.OE-06 | 1

Used to calculate risk-based
qroundwater concentration.

70 i 25 | 25 250

Fill Area G\Chlorobenzene.xls\DATENTER
K-73



IN1FRMEDIATP CAI GUI AHONS SHEET

I
•vl

Vadose /adose zon«
Source-
building

separation.
L;

(cm)

\ 515.8

Bldg
ventilation

rate.
Qr...c.-8

(cmVs)

1 5.63E404

Diffusion
path

length.
Lo

(cm)

zone soil
air filled
porosity.

60
V

(crnVcnr)

| 0.130 |

Area of
enclosed

space
below
grade.

A5

(cm2)

1 9.24E+05 |

Convection
path

length.
1D

(cm)

effective
total fluid

saturation,

S:,

(cnr'/cnr)

0.642 |

Crack-
to total
area
ratio,

n
(unitless)

4.16E04 |

Source
vapor
cone..
C.-..-C,

(|ig/m!)

Vadose zone
soil

intrinsic
permeability.

k
(cm2)

1.67E-09

Crack
depth
below
grade.

Ze.cc<

(cm)

15

Ciack
radius.

'c'cc<

(cm)

Vadose zone
soil

relative air
permeability.

k.9
(cm2)

| 0,519

Enthalpy of
vaporization at

ave. groundwator
temperature.

AHv,iS
(cal/mol)

| 9.803

Average
vapor

flow rale
Into bldg..

QSO!

(cmVs)

Vadose zone
soil

elleclivo vapor
permeability.

kv
(cm?)

Thickness of
capillary

zone.

LC,

(cm)

Total
porosity in
capillary

zone.

'Vi
(cnV/cnv)

Air-filled
porosity In
capillary

zono.
9<,r,

(cm3/cm3)

Water-filled
porosity in
capillary

zone.
9w.c,

(cmVcm3)

Floor
wall

seam
perimeter,

*:•,•!•.:<

(cm)

8.65E-10

Henry's low
constant at

ave groundwalor
temperature.

H*
(alm-mVmol)

1.54E-03

Crack
effective
diffusion

coefficient.
Dc.cc<

(cm2/s)

| 68.18 |

Henry's law
constant at

ave. ground water
temperature.

H';S
(unltless)

| 6.65E-02 |

Area of
crack
Ac.-CC<

(cm2)

0.43 |

Vapor
viscosity at

ave soil
ternperalure.

|iis
(g/cms)

1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Po')
(unllless)

0.050 |

Vadose zone
effective
diffusion

coefficient.
D'"v

(cm'/s)

4.55E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unitless)

0.380

Capillary
zono

effective
diffusion

coefficient.
^ cl

(cm2/s)

4.66E-05

Infinite
source
bldg.
cone..
COJ.,cno

(iifl/m3)

1 3.844 ]

Total
overall

effective
diffusion

coefficient.
D"1:

(cm2/s)

| 2.1 IE-04 |

Unit
risk Reference

factor, cone..
URF RfC

(ug/m3) " (mg/m3)

| 515.81 15 I 3.10Et04 | 0 10 | 8.35E-01 4.551:0/1 3.84E+02 | 1.31E+31 | 4.61E-06 | 1 43E-01 | NA | 2.0E-02

I III Arr.'a GVOtilorolmnzone xls\INTffK;AI (,



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone..

Cuq/L) Chemical

91203 230.5 Naphthalene |

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

If
(15 or 200 cm)

ENTER

Depth
below grade

to water table,
LWT

(cm)

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

15 530.8 SIL 10

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability.

«v

(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,

O
(cm3/cm3)

1.5 0.43 | 0.3 |

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens, carcinogens,
TR THQ ATC

(unitless) (unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(davs/yr)

l.OE-06 ! 1

Used to calculate risk-based
qroundwater concentration.

70 1 25 1 25 ! 250 j

Fill Area G\Naphthalene.xls\DATENTER
K-75



INTFRMEOIAlt CAI.CULAJ IONS SHEET

I
-J
CTl

Souice- •
building

separation.
L;

(cm)

1 515.8

Bldg.
ventilation

rale.
QCJ cng

(cin3/s)

Vadose
zone soil
air-fillod
porosity,

C
(cnv'/crrr)

0.130

Aroa of
enclosed

space
below
grade.

A;

(cm2)

v/adose zone
effective
total fluid

saturation,
S™

(c(iij/cmj)

0.642 |

Crack-
to total
area
ratio.

n
(unilless)

Vadoss zone
soil

Intrinsic
permeability,

k.
(cm2)

1.67E09

Crack
depth
below
grade.
'c cc<

(cm)

Vadose zone
soil

relative air
permeability.

Kg
(cm?)

| 0.519

f nthalpy of
vaporization at

cive. gtoundwater
temperature,

AH,,.is
(cal/mol)

Vadoso zone
soil

elleclive vapor
permeability.

kv

(cm')

8.65E-10

Henry's law
constant at

ave. groundwaler
temperature.

His

(atm-mVmol)

Thickness of
capillary

zone.

l«
(cm)

Total
porosily in
capillary

zone.
<\;

(cm'/cin3)

68.18 |

Henry's law
constant at

ave groundwaler
temperature.

H'iS
(unilless)

0.43

Vapor
viscosity at

ave. soil
temperature.

I' IS

(g/cms)

Air-lillod
porosity in
capillary

zone.
ac;

(cir\3/cm~)

0.050

Vadoso zone
effective
diffusion

coefficient.
D8"v

(cm'/s)

Water-tilled
porosity in
capillary

zone.

Bw.c,

(cnvVcm0)

0.380

Capillary
zono

effective
dilfuslon

coefficient.
n"n
U CI

(cm'/s)

Floor-
wall

seam
pjerlmeter,

ACICC<

(cm)

I 3,844 |

Total
overall

elleclive
diffusion

coefficient.
D9",

(cmVs)

I 5.63E+04

Diffusion
path

length,
U

(cm)

9.24Ei05

Convection
path

length.

I*
(cm)

4.16E-04 |

Source
vapor
cone..
C$c.;c$

(HS/m3)

15

Crack
radius.

'c.cc<

(cm)

1 12,9)3

Average
vapor

flow rate
into bldg..

Q,o.
(cmVs)

1 515.8 15 1.51E«03 1 0.10 1 8.35E-01

I.52E-04

Crack
effective
diffusion

coefficient.
Dc'c"

(cm'/s)

4.70E-04

6.55E03 |

Area of
crack.
Accc<

(cm?)

I75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unilless)

3.84L+02 | 1.40E+30

4.70E-04

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

7.07E-06

2.62E04

Infinite
source
bldg.
cone..
(--̂

t>J cnQ

(MQ/m3)

| 4.25E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(ug/mV (mg/rn3)

1.07E-02 ] NA | 1.4E-01

Till Aroa (j\Naplillialcrie xls\INTri((;AI (;



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone..

cw
GiQ/L) Chemical

127184 20.5 Tetrachloroethylene [

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

ENTER

Depth
below grade

to water table,

(cm)

ENTER

SCS
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

15 530.8 SIL 10

ENTER
Vadose zone

SCS
soil type

ENTER
User-defined
vadose zone

soil vapor
(used to estimate OR permeability,

soil vapor
permeability)

kv

(cm')

SIL

ENTER
Vadose zone

soil dry
bulk density.

PbV

(g/cm°)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity,
c

(cm^cm3)

1.5 0.43 ! 0.3

ENTER
Target
risk for

carcinogens.
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC

(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1

Used to calculate risk-based
groundwater concentration.

70 25 25 250

Fill Area G\Tetrachloroethene.xls\DATENTER
K-77



IN1CHMEDIAIH CALCULATIONS SHEET

I
-vl
00

Source-
building

separation,
1,

(cm)

I 515.8

Bldg.
ventilation

(ate,
™cj ong

(cm°/s)

1 5.63E+04

Diffusion
path

length.
U

(cm)

| 515.8

Vadose v
zone soil
air-filled
porosity.

00
V

(crnVcm5)

0.130 |

Area of
enclosed

space
below
grade.

A6

(cm2)

9.24E+05 I

Convection
path

length.
Lp

(cm)

15 I

effective
total fluid
saturation.

S;s

(cm3/cmj)

0.642

Crack-
to-total
area
ratio.

n
(unilless)

4.I6E-04

Source
vapoi
cone..
C,,.:c,

(lig/m3)

6.91E+03

Vadoso zono
soil

intrinsic
permeability.

k,
(cm2)

I.67E09

Crack
depth
below
grade.

Zc:cc<

(cm)

15

Crack
radius.

'C.-CCK
(cm)

0.10

Vadoso zono
soil

relative air
peimeabilily.

k.-o
(cm2)

| 0.519

Enthalpy of
vaporization at

ave. groundwater
tempeiatuie.

AM,.rs
(cal/mol)

1 9.553

Average
vapor

flow rate
Into bldg..

QIC.
(cm3/s)

| 8.35E-01

Vadoso zone
soil

effective vapor
permeability.

ky
(cm2)

| 8.65E-IO

Henry's law
constant at

ave groundwaler
temperature.

H;s
(atm nv'/mol)

I 7.83E-03

C/ack
effective
diffusion

coefficient.
Dccc<

(cm2/s)

J 439F-04

Thickness of
capillary

zone.
U;

(cm)

68.18

Henry's law
constant at

ave. groundwater
temperature.

H'-,s
(unltloss)

3.37E-OI

Area of
crack
AC:CC<

(cm2)

3.84E*02

lotal
porosity in
capillary

zono,
nr;

(cm"'/cmj)

0.43

Vapor
viscosity at

cive. soil
temperature,

»';s
(g/cm-s)

1.75E-04

Exponent of
equivalent
foundation

Pectel
number.
exp(Pe:)
(unilless)

1 94E*32

Alr-fillod
porosity In
capillary

zone.
<V,

(crn'/cm5)

0.050 |

Vadose zone
effective
diffusion

coefficient,
nen
U V

(cm2/s)

4.39E-04 |

Infinite
source
Indoor

attenuation
coefficient,

a
(unltless)

3.25E-06 |

Water-filled
porosity in
capillary

zono,
8w,c,

(crnVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient.
neti
<-> CI

(cm'/s)

2.33E-05

Infinite
source
bldg.
cone..
Coj.org

(ns/m3)

2.24E-02

Floor
wall

seam
perimeter,

X C CC<

(cm)

1 3,844

Total
overall

effective
diffusion

coefficient.
De",

(crn'/s)

| 1.31E-04 |

Unit
risk Reference

factor, cone..
URf RIC

(ng/m3)' (mg/m3)

I 5.8E-07 NA

Fill Area GYTetrachloroolhono xlsMNILUCAI.CS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

108883

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

15

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens.
TR

(unitless)

YES

ENTER
Initial

groundwater
cone.,

Cw
(UQ/L)

| 862.8

ENTER

Depth
below grade

to water table.
Uvr

(cm)

I 530.8

OR

ENTER
Target hazard
quotient for

noncarcinogens.
THQ

(unitless)

*

Chemical

Toluene |

ENTER

scs
soil type

directly above
water table

SIL

ENTER
User-defined
vadose zone

soil vapor
permeability.

«v

(cm2)

ENTER
Averaging

time for
carcinogens,

ATC
(yrs)

ENTER

Average
soil/

groundwater
temperature.

Ts
(°C)

10 I

ENTER ENTER
Vadose zone Vadose zone

soil dry soil total
bulk density, porosity.

Pb
v

(g/cm3) (unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cmVcm3)

1.5 0.43

ENTER ENTER
Averaging

time for Exposure
noncarcinogens, duration.

ATNC ED
(yrs) (vrs)

C.3 j

ENTER

Exposure
frequency.

EF
(davs/yr)

l.OE-06 1

Used to calculate risk-based
groundwater concentration.

70 25 25 250

Fill Area G\toiuene.xls\DATENTER
K-79



INTFHMEOIATI: CALCULATIONS SHEET

Vadose /adose zor« Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-

I
00o

Source-
building

separation.
1,

(cm)

I 515.8

Bldg
ventilation

tale.

Oc-ICro

(cnr'/s)

zone soil
air-filled
porosity,

8c*
(cnv'/cm3)

| 0.130

Area of
enclosed

space
below
grade.

Aj
(cm2)

effective
total fluid

saturation,

s,.
(cmVcm3)

0.642 |

Crack-
to total
area
ratio.

n
(unllless)

soil
intrinsic

permeability.
k.

(cm2)

1.67E-09

Crack
depth
below
grade.

^C'CC<

(cm)

soil
relative ail

permeability.
k g

(crn?)

] 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AH,.,,
(cal/mol)

| 5.63E404

Diffusion
path

length.

U
(cm)

1 9.24E+05

Convection
path

length,

I*
(cm)

4.16E-04 |

Source
vapor
cone..
CicJICft

(ua/m3)

15

Crack
radius.

'crcc<

(cm)

I 9,154

Average
vapor

flow rate
into bldg..

a,,
(cnv/s)

soil
effective vapor
permoabilltv.

kv

(cm')

8.65E-10

Hervy's law
constant at

ave. groundwater
tomporaluro,

H,s
(atm-rnVrnol)

2.92E-03

Crack
effective
diffusion

coefliclent.
Dc.oc<

(cm'/s)

Thickness of
capillary

zone.

U,

(cm)

| 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H'iS
(unitless)

I 1.26E-01 |

Area of
crack.
AC,-OC<
(cm2)

porosity in
capillary

zone.
n«

(cmVcm3)

0.43

Vapor
viscosity at

ave. soil
temperature.

IMS

(g/cm-s)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unitless)

porosity in
capillary

zone.
Oac,

(cm'/cm0)

potosity in
capillary

zone.

BW.CJ

(cnr'/cnv')

wall
seam

perimeter.
XC(GC<

(cm)

0.050 |

Vadose zone
effective
diffusion

coefficient.
noffu v

(cm2/!,)

5.34E-04 |

Infinite
source
Indoor

attenuation
coefficient,

a
(unlttess)

0.380

Capillary
zono

effective
diffusion

coefficient.
D<\,

(cm'/s)

3.66E-05

Infinite
source
bldg.
cone..
Cc- C.^Q
(ug/rn3)

I 3,844

Total
overall

effective
diffusion

coefficient,
D«",

(cm2/s)

I 1.91E-04

Unit
risk Reference

factor, cone..
URF RfC

(ns/m3)' (mg/m3)

| 515.8 1 15 1.09E+05 | 0.10 [ 8.35E-01 5.34E-04 1 3.84E+02 | 3.39E+26 4.30E-06 | 4.67E-01 | NA 4.0E-01 |

Fill Area GMoluene xlsMNTFHCAl CS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(ua/L) Chemical

79016

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
CIS or 200 cm)

| 20.9

ENTER

Depth
below grade

to wafer table.
LWT

(cm)

| Trichloroethylene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

' S

(°C)

15 I 530.8 1 SIL 1C |

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability.

kv

(cm2)

SIL 1 1

ENTER
Vadose zone

soil dry
bulk density,

P,v

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

e,v
(cmVcm3)

1.5 1 0.43 ! 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC

(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency.

EF
(days/yr)

1 .OE-06 I 1

Used to calculate risk-based
groundwater concentration.

70 1 25 25 250

K-81
Fill Area G\Trichloroethylene.xls\DATENTER



INTHnMEDIAIT: CAI GUI ATIONS SHKt-T

Ioo
NJ

Source-
building

separation,
I,

(cm)

I 515.8

Bldg.
ventilation

rate,

(cm3/s)

I 5.63E+04

Diffusion
path

length,

(cm)

I 515.8

Vadose /adose ?ont
zone soil elfeclive
air-filled total fluid
porosity, saturation,

6a S.9
(cm3/cm3) (cnr/cnrv)

0.130 | 0.642

Area of
enclosed Crack

space to-total
below area
grade, ratio,

(cm2) (unilloss)

9.24E+05 I 4.16E04

Convection Source
path vapor

length, cone .

(cm) (ng/m3)

15 I 4.31F»03

Vadose zone
soil

intrinsic
permeability,

k.
(cm2)

I.67E-09

Crack
depth
below
grade,

(crn)

15

Crack
radius,

'ccc<

(cm)

0.10

Vadoso zone
soil

lolalivo air
permeability.

(cm2)

0.519

Enthalpy of
vaporization at

ave. groundwaler
temperature,

AHV.;S

(cal/rnol)

8,557

Average
vapor

flow rate
Into bldg.,

(cm3/s)

8.35E-01

Vadoso zone
soil

offoctive vapor
permeability,

kv

(cm2)

8.65E-10

Henry's law
constant at

ave. groundwater
temperature,

H,s
(atm-m3/mol)

4.79E-03

Ciack
effective
diffusion

coefficient,
D«cc<

(crn?/s)

4.83E-04

Thickness of
capillary

zone,

(cm)

68.18

Henry's law
constant at

ave. groundwater
temperature,

H'B
(unilless)

2.06E-01

Area of
crack

(cm2)

3.84E+02

Total Air-filled Water-filled Floor-
porosity In porosity In porosity in wall
capillary capillary capillary seam

zone, zone. zone, perimeter,

(cm3 /cm') (cm3/crn3) (cm'/cm-') (cm)

043 | 0.050 | 0.380 | 3,844

Capillary Total
Vapor Vadose zone zone overall

viscosity at effective effective effective
ave. soil diffusion diffusion diffusion

temperature, coefficient, coefficient, coefficient.
His D* v D°"c, D*",

(g/cm-s) (cm'/s) (cm2/s) (cm2/s)

USE -04 | 4.83E-04 | 2.93E-05 | 1.59E-04 |

Exponent of Infinite
equivalent source Infinite
foundation Indoor source Unit

Peclet attenuation bldg. risk Reference
number, coefficient, cone., factor, cone.,
exp(Pe') « C0>lcn(, URF R(C
(unilless) (unilless) (ug/m3) (wg/m3) ' (mg/m3)

2.11E+29 | 3.76E06 | 1.62E-02 | I.7E-06 NA

fill Area GYTrlchloroelhyloriR xlsMNTt H(;AI (;s



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

X

Chemical

75014 8.6 Vinyl chloride (chloroethene) |

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

ENTER

Depth
below grade

to water table,
LW

(cm)

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

15 530.8 SIL 10

ENTER
Vadose zone

SCS
soil type

ENTER
User-defined
vadose zone

soil vapor
(used to estimate OR permeability.

soil vapor
permeability)

kv

(cm2)

SIL

ENTER
Vadose zone

soil dry
bulk density,

PbV

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(crr^/cm3)

1.5 0.43 0.3 |

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens, carcinogens.
TR THQ ATC

(unitless) (unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(davs/vr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 ! 25 ! 25 250

K-83
Fill Area GWinyi Chlor:ae.xls\DATENTER



CAICUI AIIONSSUFIr

7*
I

Vadose /adose zon<
Source-
building

separation,
l-i

(cm)

515.8

Bldg.
ventilation

rale.

Qo.crg

(cm'/s)

5.63E+04

Diffusion
path

length.
La

(cm)

515.8

zone soil
air-filled
porosity,

90
V

(cnr/crrr1)

| 0.130 |

Area of
enclosed

space
below
gradu.

A5

(cm2)

I 9.24E+05 |

Convection
path

length.
Lp

(cm)

1 15 I

effective
lolal fluid

saturation.

S:,

(cnY/cnv)

0.642 |

Crack-
to-total
area
ratio.

T|

(unilless)

4.16E-04 |

Source
vapor
cone..
C,,..c,

(M9/IT13)

6.41E+03 |

Vadose zone
soil

intrinsic
permeability.

k,
(cm2)

1.67E09

Crack
depth
below
grade.

?circ'<

(cm)

15

Crack
radius.
<c.c«

(cm)

0.10

Vadose zone
soil

rotative air
permeability,

k,g
(cm2)

0519

Enthalpy of
vaporization at

avo grounrlwator
temperature.

AHv,is
(cal/mol)

5,000

Average
vapor

flow rate
Into bldg.,

Q,c(
(cm3/s)

8.35E01

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

8.65E-IO

Henry's law
constant at

ave. ground water
temperature.

H,s
(atm-m3/mol)

1.73E-02

Crack
effective
diffusion

coefficient
IJC.CC"

(cm2/s)

6.43E-04

Ihicknossof
capillary

zone.
U,

(cm)

68.18

Henry's law
constant at

lolal
porosity in
capillary

zone.

'V,
(cm'/cnrv)

1 0.43 1

Vapor
viscosity at

ave. groundwater ave. soil
temperature.

H'B
(unltless)

7.46EOI

Area of
crack.
Ac,cc<

(cm2)

3.84E-t02

temperature.
M:s

(g/cm-s)

| 1.75E-04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Per)
(unltless)

| 1.11E+22 I

Air-filled
porosity in
capillary

zone.

QCZ

(cmVcm3)

0.050

Vadose zone
effective
diffusion

coefficient.
Den

V

(cm2/s)

6.43E04

Infinite
source
Indoor

attenuation
coefficient

a
(unitless)

3.78E-06

Water-filled
porosity in
capillary

zone.
ewa

(crn'/cm3)

0.380

Capillary
zone

effective
diffusion

coefficient.
ne"u CZ

(cm2/s)

2.70E-05

Infinite
source
bldg.
cone..
CCJ,:ong

(wg/m3)

2.43E-02

Floor-
wall

seam
perimeter.

Xc,cc<

(cm)

I 3,844 |

Total
overall

effective
diffusion

coefficient.
D'",

(cm2/s)

1 1.60E-04 |

Unit
risk Reference

factor, cone..
URF RfC

tog/m3)' (mg/m3)

I 8.4E-05 | NA |

I III Area GWInyl Chloride xlsMN IF HCAI (;



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone..

Cw

(HO/0 Chemical

79345 5.7 1,1,2.2-Tetrachloroethane |

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

ENTER

Depth
below grade

to water table.
LWT

(cm)

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts

15 693.6 SIL 10

ENTER ENTER
Vadose zone User-defined

SCS vadose zone
soil type soil vapor

(used to estimate OR permeability.
soil vapor kv

permeability) (cm )

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

Pbv

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

6W
V

(crr^/cm3)

1.5 | 0.43 0.3

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens, carcinogens,
TR THQ ATC

(unitless) (unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(vrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 1 25 25 250

Fill Area H\1,1,2,2-Tetrachloroethane.xls\DATENTER
K-85



INTEnMROIAlK CAI CAIl Al IONS SHEET

CO

Vadoso i/adose zone
Source
building

separation,
1

(cm)

zone soil
air-filled
porosity.

00
V

(cmVcrrr)

effective
total fluid

saturation,
S,,

(crrr/cnr)

Vadoso zone
soil

intrinsic
permeability.

k,
(cm2)

Vndose zono
soil

relative air
permeability.

k,0
(cm2)

VaOoso zono
soil

effoctivo vupoi
permeability.

kv

(cm2)

Ihicknessof
capillary

zone.

U,
(cm)

Total
porosity in
capillary

?one.

"c,

(cm3/cm3)

All-filled
porosity in
capillary

zone.

OQCI

(cirvVcrn3)

Water-filled
porosity In
capillary

zone.
Owc,

(cm3/cm3)

Floor -
wall

soar n
poiimotor.

Xrr.r<

(cm)

[ 678.6

Bldg.
ventilation

rate,
Q, c,5
(cmVs)

I 0.130 1

Area of
enclosed

space
below
grade.

AB

(cm2)

0.642 ]

Crack-
to-total
area
ratio.

<1
(unitless)

1.67E-09

Crack
depth
bolow
grade.

<-c cc<

(cm)

| 0.519

Fnlhalpy of
vaporization at

ave, groundwator
temperature.

AHV.,S
(cal/rnol)

I 8.65E 10 |

llonry's law
constant at

ave. groundwatoi
temperature.

H*
(atm riV/mol)

68.18 |

1 lenry's law
constant at

ave groundwater
temperature,

H'is
(unilless)

0.43

Vapor
viscosity at

ave, soil
temperature.

l';s
(g/cm-s)

| 0.050 |

Vadose zone
effective
diffusion

coefficient.
D'"v

(cm2/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
n«"u cl

(cm?/s)

1 3,844 |

Total
overall

effective
diffusion

coefficient.
D'1,

(cm2/s)

I 5.63E-.04

Diffusion
path

length.
La

(cm)

| 678.6

1 9.24E+05 |

Convection
path

length.
LP

(cm)

1 15 I

4.I6E-04 |

Source
vapor
cone..
C,Cj,c.

(ng/m°)

3.29E+01 |

15

Crack
radius.

'c.cc<

(cm)

0 10

| 10,540

Average
vapor

flow rate
Into bldg..

Q,o.
(cm3/s)

| 8.35E-01

I 1.34E-04

Crack
effective
diffusion

coefficient.
Dc-cr<

(cm2/s)

I 5.65E-04

5.77E03 1

Area of
crack.
Ac..Cc<

(cm2)

3.84E+02 |

1.75E-04

Exponent of
equivalent
foundation

Peclel
number.
exp(Pe')
(unilless)

1.22F.-t25

I 5.65E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unilless)

| 6.82E-06 |

3.13E-04

Infinite
source
bldg.
cone..
CD j long

(ng/m3)

2.24E-04

1 5.23E04

Unit
risk Reference

factor, cone..
URF R(C

(jig/m3)1 (mg/m3)

I 5.8E-05 NA |

Fill Area 11\1,t ,2,2-Telrachloroolhano xlrAIN IH«;AI (;S



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF

(15 or 200 cm)

ENTER
Initial

groundwater
cone..

Cw
(ufl/L)

937.8

ENTER

Depth
below grade

to water table.
LWT

(cm)

Chemical

Benzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwafer
temperature,

Ts

C°C)

15 693.6 SIL 10 I

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability.

Kv

(cm2)

SIL 1 1

ENTER
Vaaose zone

soil dry
bulk density.

PbV

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cmVcm3)

1.5 0.43 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens,
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/vr)

1 .OE-06 i
I

Used to calculate risk-based
aroundwater concentration.

70 25 1 25 250

Fill Area H\Benzene.xls\DATENTER
K-87



INTERMEDIATE CAI GUI ATIONS SIIEH I

I
00
00

Vadose /adoso zont
Soutco-
building

separation,
1,

(cm)

I 678.6

Bldg.
ventilation

rale.
QCj,cng
(cm3/s)

zone soil
air-filled
porosity.

oc
v

(cmVciTT)

I 0130 |

Area of
enclosed

space
below
grade.

A3

(cm2)

effective
total fluid

saturation.
S;,

(cm3/crn3)

0.642 |

Crack
to-total
area
ratio.

n
(unitless)

Vadose zone
soil

intrinsic
permeability,

k,
(cm2)

I.67E-09

Crack
depth
below
grade.

2c-c,<
(cm)

Vadose zone
soil

relative air
permeability.

k:q

(cm2)

| 0.519 |

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHV.,S
(cal/mol)

Vadoso zone
soil

effective vapor
permeabllily.

kv

(cm2)

8.65E-10

Henry 'slaw
constant at

ave. groundwater
temperature,

His
(alm-m3/mol)

thickness of
capillary

zone.

Ic,

(cm)

| 68.18 |

1 lonry's law
constant at

ave. groundwater
temperalure.

H'.s
(unitless)

lotal
porosity in
capillary

zone.
nr,

(cmVcnV)

0.43

Vapor
viscosity at

ave. soil
temperature.

IHs
(g/cm-s)

Air filled
porosity in
capillary

zone.

"a c;
(cm3/cm3)

| 0.050 |

Vadoso zone
effective
diffusion

coefficient.
D'"v

(cm2/s)

Water-filled
porosity in
capillary

zone.
«W,C,

(cnV/cm0)

0.380

Capillary
zone

effective
diffusion

coefficient.
nerr
^ CI

(cm2/s)

Floor
wall

seam
perimeter.

Xc-cc<

(cm)

1 3,844 |

Total
overall

effective
diffusion

coefficient.
D°",

(cm2/s)

1 5.63E+04

Diffusion
path

length.
Lo

(cm)

I 9.24E-t05 |

Convection
path

length.
Lp

(cm)

4.16E-04 |

Source
vapor
cone..
CM.,C9

(ng/m3)

15

Crack
radius.

'c.-cc«

(cm)

1 8,122 I

Average
vapor

flow rate
Into bldg..

Q-OI
(crn'/s)

2.69E-03

Crack
effective
diffusion

coefficient.
Dacc<

(cm'/s)

I 1.16E-01 |

Area of
crack.
AC,CC<

(cm2)

I.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unitless)

1 5.42E-04 I

Infinite
source
Indoor

attenuation
coefficient.

a
(unitless)

4.03E-05

Infinite
source
bldg.
cone..
Corona

(ug/m3)

I 2.41E-0/1 |

Unit
risk Reference

factor, cone..
URF RfC

(ua/m3)1 (mg/m3)

I 678.6 I 15 | 1.09E+05 | 0,10 | 835E-OI | 5.42E-04 | 3.84FtO? | 1.43F+26 1 4.18E-06 | 4.54E-OI I 8.3E-06 | NA |

PHI Area IIMJorizene xlsMNTPROAlC



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

YES 1

ENTER
Initial

groundwater
cone..

Cw
(Mfl/U

1391.6

ENTER

Depth
below grade

Y ^^^^^1* I

Chemical

Chlorobenzene |

ENTER ENTER

Average
soil/

SCS groundwater
to water table, soil type temperature.

LWT directly above Ts

(cm) water table (°C)

15 693.6 SIL 10 |

ENTER
Vadose zone

SCS
soil type

ENTER
User-defined
vadose zone

soil vapor
(used to estimate OR permeability,

soil vapor
permeability)

Kv

(cm2)

SIL

ENTER
Vadose zone

soil dry
bulk density,

P,v
(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cnr^/cm3)

- .5 1 0.43 ! 0.3 |

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens. noncarcinogens, carcinogens.
TR THQ ATC

(unitless) (unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC
(vrs)

ENTER

Exposure
duration.

ED
(vrs)

ENTER

Exposure
frequency,

EF
(days/vr)

l.OE-06 | 1

Used to calculate risk-based
groundwater concentration.

70 ! 25 I 25 250

Fill Area H\Chlorobenzene.xls\DATENTER
K-89



INTFriMEOIAH- CALCULAIIONS SHKHT

A
I

VO
O

Source-
building

separation.
I,

(cm)

Vadoss
zone soil
air-filled
porosity.

ea
v

(crnVcrn3)

Aadose ?on<
effective
total tluid

saturation.

S-,
(cnr'/cnrr)

Vadose zone
soil

Intrinsic
permeability.

k,
(cm2)

Vadose zone
soil

relative air
permeability,

K:p

(cm7)

I 678.6

Dldg.
ventilation

rate.
"•oj'long

(crn3/s)

1 5.63E-.04

Diffusion
path

length.
U

(cm)

I 678.6

| 0.130

Area of
enclosed

space
below
grade.

AB

(cm2)

I 9.24E+05

Convection
path

length,
I*

(cm)

1 15

0.642 |

Craok-
to-lolal
area
ratio.

'1
(unitless)

4.16E-04 |

Source
vapor
cone..
(~-
^JC-.'C*

(ng/rrv)

925E<04 |

1 67E09

Crack
depth
below
grade,

'-C'CC'<

(cm)

15

Crack
radius.

r<:<cc<

(cm)

0.10

[ 0.519

Enthalpy of
vaporization at

avo. ground water
temperature.

All,, is
(cal/mol)

| 9,803

Average
vapor

flow rale
Into bldg..

Q,=,
(cm3/s)

| 835F01

Vadose zone
soil

ollnetivo vapor
permeability.

kv

(cm')

8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

H;s
(aim rn3/mol)

1.54E03

Crack
effective
diffusion

coefficient.
Dc-ocv

(cmj/s)

4.55E-04

Ihlckness of
capillary

zone.

l<,
(crn)

68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H'ts
(unltless)

6.65E-02 |

Area of
crack.
AC reck

(cm?)

3.84E+02 |

Total
porosity in
capillary

zone.

"a
(cm7cnr)

0.43

Vapor
viscosity at

ave. soil
temperature.

C;s
(g/cm-s)

1.75E04

Exponent of
equivalent
foundation

Pec let
number.
exp(Per)
(unilless)

I.31E+3I

Air-filled
porosity in
capillary

zone.
^ac/

(crnVcm3)

| 0.050 |

Vadose zorie
effective
diffusion

coefficient.
n«"D v

(cm'/s)

I 4.55E-04 |

Infinite
source
indoor

attenuation
coefficient.

a
(unltless)

| 4.19E-06 |

Water-filled
porosity in
capillary

?one,

0>V.C7

(crnVcm3)

0.380

Capillary
zone

effective
diffusion

coefficient,
norlu u

(cm2/s)

4.66E05

Infinite
source
bldg.
cone.,
Ccj ong

(tifl/m3)

3.88E-01

Floor-
wall

seam
peiimotor.

Xr.,:,<

(cm)

| 3,844

Total
overall

effective
diffusion

coefficient.
De",

(cm2/s)

| 2.42E-04

Unit
risk

factor.
URF

(ug/m3)'

I NA

Reference
cone.,

RfC
(mg/m3)

2.0E-02

I III Area H\C|ilorot»iri7ono xlsMNII H(;ALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in -YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

67663

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

15

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens.
TR

(unitless)

YES

ENTER
Initial

groundwater
cone..

Cw
(na/L)

120

ENTER

Depth
below grade

to wafer table,
LWT

(cm)

693.6

OR

ENTER
Target hazard
quotient for

noncarcinogens.
THQ

(unitless)

1 .OE-06 1 1

Used to calculate risk-based
qroundwater concentration.

X

Chemical

Chloroform j

ENTER

SCS
soil type

directly above
water table

SIL

ENTER
User-defined
vadose zone

soil vapor
permeability,

kv

(cm2)

ENTER
Averaging

time for
carcinogens.

ATC

(vrs)

ENTER

Average
soil/

groundwater
temperature.

Ts

(°C)

10

ENTER ENTER
Vadose zone Vadose zone

soil dry soil total
bulk density, porosity.

V V
PC n

(g/cm3) (unitless)

ENTER
Vadose zone

soil water-filled
porosity,

e«v

(cm3/cm3)

1 .5 0.43

ENTER ENTER
Averaging

time for Exposure
noncarcinogens, duration.

ATNC ED
(yrs) (yrs)

0.3

ENTER

Exposure
frequency.

EF
(davs/yr)

70 25 25 250

Fill Area H\Chloroform.xis\DATENTER
K-91



INTERMEDIATE CAI GUI AI IONS SHEET

I
-Q

Source-
building

separation.
L;

(cm)

I 678.6

Bldg.
ventilation

rale.
Qouicng

(cm3/s)

Vadose
zone soil
air-filled
porosity,

e0
v

(cmVcm3)

| 0.130

Area of
enclosed

space
below
grade.

A8

(cm2)

/adose zone
effective
total fluid

saturation,
s,.

(cmj/cnrv)

| 0.642 |

Crack-
to-total
area
ratio.

n
(unitless)

Vadose zone
soil

Intrinsic
permeability.

k
(cm2)

1 67E09

Crack
depth
below
grade.

ZC(OC<
(cm)

Vadose zone
soil

relative air
permeability.

k,0
(cm2)

0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AHyJS

(cal/mol)

Vadose zone
soil

effective vapoi
permeability.

kv

(cm2)

8.65E-10

Henry's law
constant at

ave. groundwator
temperature.

H;s
(atm-m3/mol)

ThlckntfSs of
cupillaiy

zone.

l«
(cm)

| 68.18

Henry's law
constant at

ave yioundwater
temperature.

H';s
(unilloss)

Total
poiosily in
capillary

zono.

n«
(cmVcnV)

0.43

Vapor
viscosity at

ave. soil
temperature.

I'iS

(g/crn-s)

Air-tilled
poiosily in
capillary

zono.
<W;

(cmVcrrV)

0.050 1

Vadose zone
effective
diffusion

coefficient.
D°"v

(cm2/s)

Water-tilled
poiosity in
capillaiy

zone.

9w.cl

(crnVcm0)

0.380

Capillary
zone

elfective
diffusion

coefficient.
D cl

(cm2/s)

Hoor-
wull

seam
peiimeter,

y
"c cc<

(crn)

3.844 |

Total
overall

effective
diffusion

coefficient.
D9",

(cm2/s)

I 5.63E-t04

Diffusion
path

length.
10

(cm)

I 9.24E+05

Convection
path

length.
LP

(cm)

1 4.16E-04 I

Source
vapor
cone..
CK.:C.

(ng/m3)

15

Crack
radius.

'c.cdc

(cm)

7,554 I

Average
vapor

flow rate
Into bldg..

QKM
(cmVs)

1.86E-03

Crack
effective
diffusion

coefficient.
Dc.-«<

(cm2/s)

I 8.02E-02

Area of
crack.
Ac.'CC<

(cm2)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unitless)

6.43E-04 |

Infinite
source
indoor

attenuation
coefficient.

a
(unitless)

5.30E-05

Infinite
source
bldg.
cone..
CoJ10n0

(|ig/m3)

3.03E-04 |

Unit
risk Reference

factor, cone,
URF RfC

(ng/m3)1 (mg/rn;)

| 678.6 1 15 | 9.62E-.03 | 0 10 8.35E01 | 6.43F-04 I 3.84E .02 1.12E*22 4.90E06 | 4.72E02 2.3E05 | NA

I ill Area H\Chlorolorm xhAIN IC HCAICS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'VES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone.,

Cw
Cug/L) Chemical

100414

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

498.1

ENTER

Depth
below grade

to water table.
UVT

(cm)

Ethylbenzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

Ts
(°C)

15 693.6 SIL I 10 I

ENTER
Vadose zone

SCS
soil type

ENTER
User-defined
vadose zone

soil vapor
(used to estimate OR permeability.

soil vapor
permeability)

kv

(cm2)

SIL

ENTER
Vadose zone

soil dry
bulk density.

PcV

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

e.v
(cm'Vcnn3)

1.5 | 0.43 0.3

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (vrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
Cvrs)

ENTER

Exposure
duration.

ED
(vrs)

ENTER

Exposure
frequency.

EF
(days/vr)

1 .OE-06 1 1

Used to calculate risk-based
groundwater concentration.

70 ! 25 | 25 250 !

Fill Area HXEthylbenzene.xlsVDATENTER
K-93



INTERMEDIATE CALCULATIONS SIIEE r

Vadose Nodose zon* Vadose zone Vadose zone Vadose zone Total Alt-filled Water-filled Floor-
Source-
building

separation.
L,

(cm)

I 678.6

Bldg.
ventilation

rate,
^OJ a np

(cm'/s)

zone soil
air-filled
porosity.

e0
v

(cnv'/ciTT)

I 0.130 |

Area of
enclosed

space
below
grade.

A3

(cm2)

effective
total fluid
saturation.

S:,

(cm'/cnv)

0.642 |

Crack-
lo total
aioa
ratio.

n
(unitless)

soil
intrinsic

permeability.
k,

(cm')

1.67E-09

Crack
depth
below
grade,

Zr,cc<

(cm)

soil
relative air

permeability.

k,B
(cm2)

| 0.5)9

Enthalpy of
vaporization at

ave. groundwatei
tempeialure,

AH,. *
(cal/mol)

I 5.63E+04

Diffusion
path

length.
LO

(cm)

| 678.6

\ 9.24E405 |

Convection
path

length.
LP

(cm)

1 15 I

4.16E-04 |

Source
vapor
cone..
p̂
JC-'CS

(|iQ/m;)

6.8 It 404 J

15

Crack
radius,

'c.-cc<

(cm)

0.10

I 10,155

Average
vapor

flow tale
Into bldg..

Q»,
(cm3/s)

| 8.35E01

soil
effective vapor
pormeability,

kv

(cm2)

8.65E-10

Henry's law
constant at

ave, groundwater
temperature.

H,s
(atm-mVmol)

3.18E-03

Clack
effective
diffusion

coefficient.
DC,CCk

(cm2/s)

4.60E-04

Thickness of
capillary

zone.
U

(cm)

| 68.18

Henry's law
constant at

ave. groundwatei
temperature.

H'.s
(unitless)

I 1.37E01

Area of
crack.
Ac,cc«

(cm2)

I 3.84E<02

porosity In
cupillury

zone,

"c,

(cm'/cirr)

043

Vapor
viscosity at

ave. soil
temperature.

Mis
(g/cms)

1.75E 04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unitless)

6 I3E+30

porosity In
capillary

zone.

8ac»

(cmVcm3)

1 0,050 |

Vadose zone
effective
diffusion

coetficlent.
De"v

(cm'/s)

| 4.60E-04 |

Infinite
source
indoor

attenuation
coefficient.

a

(unllless)

| 3.55E-06 |

poroslly In
capillary

zone,

Ow.r,

(cm-'/cm3)

0.380

Capillary
zone

effective
diffusion

coefficient.
De"c,

(cm2/s)

3.1 IE-05

Infinite
source
bldg.
cone..
f̂
-'bjiono

(ua/m3)

2.42E01

wall
soam

perimeter,

Xc:«:c<

(cm)

I 3,844

Total
overall

effective
diffusion

coefficient.
D°",

(cm2/s)

I 1.93E04

Unit
risk

factor.
URF

(MS/m3)'

| NA

Reference
cone..

RfC
(mg/m3)

l.OE+00

Fill Area tTVFIIiylhenzono xlsMNll HCAI (".',



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone..

Cyy

(HQ/L) Chemical

91203 626.3 Naphthalene |

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF
(15 or 200 cm)

ENTER

Depth
below grade

to water table,
LWT

(cm)

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

15 693.6 SIL 10

ENTER
Vadose zone

SCS
soil type

ENTER
User-defined
vadose zone

soil vapor
(used to estimate OR permeability.

soil vapor
permeability)

kv
(cm2)

SIL

ENTER
Vadose zone

soil dry
bulk density.

P,v
(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cmVcm3)

1.5 0.43 | 0.3

ENTER
Target
risk for

carcinogens.
TR

(unitless)

ENTER
Target hazard
quotient for

noncarcinogens.
THQ

(unitless)

ENTER
Averaging

time for
carcinogens.

ATC

(yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC

(vrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

1 .OE-06 I 1

Used to calculate risk-based
groundwater concentration.

70 25 i 25 ' 25C

Fill Area H\Naphthalene.xls\DATENTER
K-95



IN I LRMtDIA 1E CALCULATIONS SI II-

I
ID

Source-
building

separation
I,

(cm)

Vadoso
zone soil
air filled
porosity,

OnV

(crrr/cnr)

/udose zone
effective
total fluid

saturation,
s,.

(cmVcm3)

Vadose zone
soil

intrinsic
permeability,

k
(cm2)

Vadose zone
soil

relative air
permeability,

*;

(cm')

Vadose zone
soil

effective vapor
permeability.

kv

(cm2)

Thickness of
capillary

zone,

l-r,

icml

Total
porosity in
capillary

zone,
nr,

(cmVcm3)

Air-filled
porosity In
capillary

zone.
Oacl

(crnVcrn3)

Water-filled
porosity in
capillary

zone.
6w.c;

(cni°/ciir')

Floor
wall

seam
perimeter,

XC,CC<

(cm)

I 678.6

fildg.
ventilolion

late.
Oc..0n,

(cm'/s)

I 5.63E *04

DKfuslon
path

length.
U

(cm)

I 678.6

| 0.130

Area of
enclosed

space
bolow
giade.

A;

(cm2)

I 9.24E405

Convection
path

length.
U

(cm)

T 15

0.642 |

Crack-
to-total
aiea
ratio.
1

(unitless)

4.16E04 I

Source
vapor
cone..
Cjo_lc9

(ng/m5)

4.10F.03 |

1.67E09

Crack
depth
below
grade.

^C'CC<

(cm)

15

Crack
radius.

rc.cc<

(cm)

0.10

1 0.519

Enthalpy of
vaporization at

ave. groundwator
temperature.

All,, is
(cal/mol)

| 12,913

Average
vapor

flow rate
into bldg..

Q*,,
(crr>3/s)

| 8.35E01

8.65E-10

Henry's law
constant at

ave. groundwator
temperature.

His

(atiTi-mJ/mol)

1 .52E-04

Crack
effective
diffusion

coefficient.
Dc,c-.<

(crn2/s)

68.18

Henry's law
constant at

avo groundwator
temperature.

H's
(unilless)

6.55E03

Area of
crack.
A^,,
(cm2)

4.70E-04 1 3.841:t02

0.43

Vapor
viscosity at

ave. soil
temperature.

His
(g/cm-s)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unitless)

1.40E+30

I 0.050

Vadose zone
elfeclive
diffusion

coefficient.
n»"D v

(cm2/s)

1 4.70E-04

Infinite
source
indoor

attenuation
coefficient.

a
(unitless)

| 6.15E-06

0380

Capillary
zone

effective
diffusion

coefficient.
r>°"u c,

(cm2/s)

2.62E-04

Infinite
source
bldg.
cone..
Cc.lcng

(lig/m3)

1 3,844 I

Total
overall

effective
diffusion

coefficient.
D°",

(cm2/s)

I 4.35E-04 |

Unit
risk Reference

factor, cone..
URF R(C

(ug/rns)' (mg/mj)

252E-02 I NA | UE-01 I

Till Area ll\Naplillialerm.xls\INrf IKJAI C



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone.,

Cw

(uP/L) Chemical

79016

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

19.8

ENTER

Deoth
below grade

to water table.
LWT

(cm)

Trichloroethylene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

Ts

(°C)

15 693.6 SIL 10 |

ENTER
Vadose zone

SCS
soil type

(used to estimate OR
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
permeability,

KV

(cm2)

SIL 1 !

ENTER
Vadose zone

soi;, dry
bulk density,

P,v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
oorosity,

ew
v

(cnr^/cm3)

1.5 0.43 | 0.3

ENTER ENTER ENTER
Target Target hazard Averaging
risk for quotient for time for

carcinogens, noncarcinogens, carcinogens,
TR THQ ATC

(unitless) (unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC

(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 I 1

Used to calculate risk-based
aroundwater concentration.

70 1 25 25 250

Fill Area H\Trichloroethene.xls\DATENTER
K-97



INTERMEDIATE CALCULATIONS SHEET

Vadose /adose zont Vadose zone Vadoso zone Vadose zone Total Air filled Water-filled Hoor-
Source -
building

separation,
1.;

(cm)

zone soil
air-tilled
porosity.

6Q
V

(cm'/cnv)

effective
total fluid

saturation.
s,.

(cm3/cm3)

soil
Intrinsic

permeability.
k.

(cm2)

soil
relative air

permeability.
k-

(cm2)

soil
effective vapor
permeability,

kv

(cm2)

Thickness ol
capillary

zone.
W,

(cm)

porosity In
capillary

zone,
r\,

(cm3/cm3)

porosity in
capillary

zone.
eac;

(cm'/crn5)

porosity in
capillary

zone,

8,,.r;

(cnY/cnr)

wall
seam

perimeter.

Xr.-cc<

(cm)

\ 678.6

Bldg.
ventilation

rate.

On.i;,n0

(cm-'/s)

| 5.63E+04

Diffusion
path

length.

T u
u? (cm)

1 678.6

I 0.130

Area of
enclosed

space
below
grade.

A5

(cm?)

I 9.24E+05

Convection
path

length.
LP

(cm)

| 15

0.642

Crack-
to-total
area
ratio.

n
(unltless)

4.16E-04

Source
vapor
cone..
CMJIC.

(ug/m3)

4.08E+03

I.67E-09

Crack
depth
below
giado.

^CFCC'<

(cm)

15

Crack
radius.

'C'CC*

(cm)

0.10

1 0.519

Enthalpy of
vaporization at

ave. groundwator
temperature.

AHV.1S

(cal/mol)

I 8,557 I

Average
vapor

(tow rale
into bldg..

Q!C

(cm3/s)

| 8.35E-01 |

8.65E-IO

Henry 'slaw
constant at

avo. groundwator
temperature.

His
(atm-m3/mol)

4.79E-03

Crack
effective
diffusion

coefficient.
Dc'c"

(crn'/s)

4.83E-04

1 68.18 |

Henry's law
constant at

ave. groundwaler
temperature.

H'IS
(unitless)

| 2.06E01 |

Area of
crack.
AC.-OC<

(cm2)

3.84E+02 |

0.43 |

Vapor
viscosity at

ave. soli
temperature.

His
(g/cm-s)

1.75E04 |

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unltless)

2.1IE+29 |

0.050 1

Vadose zone
effective
diffusion

coefficient.
D'"v

(cm2/s)

4.83E-04 |

Infinite
source
Indoor

attenuation
coefficient.

cc
(unltless)

3.49E-06 |

0.380

Capillary
zone

effective
diffusion

coefficient.
(r'V;

(cm2/s)

2.93E-05

Infinite
source
bldg.
cone..
COVC.-.B

(ug/m3)

143E-02

] 3,844 |

Total
overall

effective
diffusion

coefficient.
D6",

(cm'/s)

I 1.89E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(ng/m3)' (mg/m3)

I I.7E-06 | NA

Fill Area H\Tricliluruulli«rio xlsMNII HCAI C,'



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

Cw
(no/I) Chemical

71432 | 278.8 Benzene |

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

ENTER

Depth
below grade

to water table,
i
MAT

(cm)

ENTER

SCS
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature,

TS
(°C)

15 716.5 SIL 10

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability.

kv

(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density,

P,V

(g/cm5)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

9W
V

(cmVcm3)

1.5 0.43 0.3 |

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcmogens.

ATNC
(yrs)

ENTER

Exposure
duration,

ED
(Yrs)

ENTER

Exposure
frequency,

EF
(days/vr)

1 .OE-06 1

Used to calculate risk-based
qroundwater concentration.

70 1 25 25 250

Area l\Benzene.xls\DATENTER
K-99



INTERMEDIATE CALCULATIONS SHEET

Oo

Source-
building

separation,
1,

(cm)

I 701.5

Dldg.
ventilation

rate.
"*oj, ong

(cm3/s)

Vadose
zone soil
air-filled
porosily,

00
V

(cnvVcnv)

| 0.130

Area of
enclosed

space
below
grade.

AS
(cm2)

yadose zon<
effective
total fluid

saturation.

s,.
(cnv/cnv)

| 0.642 |

Crack-
to-total
area
ratio,

n
(unilless)

Vadose zone
soil

intrinsic
perrneabilily,

k.
(cmj)

I.67E-09

Crack
depth
below
grade.

Zc,cc<

(cm)

Vadose zone
soil

relative air
permeability.

k,0
(cm?)

I 0519

Enthalpy of
vaporization at

ave groundwater
temperature.

AH,. ;s
(cal/mol)

Vadoso zone
soil

effective vapor
permeability.

kv

(cm2)

[ 8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

His

(atm-mVmol)

Thickness of
capillary

zone.
lc,

(cm)

I 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H';S

(unilless)

Total
porosily In
capillary

zone.
nc,

(cnr/crrr)

0.43

Vapor
viscosity at

ave. soil
temperature.

Ms
(g/cms)

Ait-filled
porosity in
capillary

zone.

Oac;
(cmVcm3)

| 0.050 |

Vadose zone
effective
diffusion

coefficient.
D""v

(cm2/s)

Water-filled
porosily In
capillary

zone.

8«ci
(cm3/cm:')

0.380

Capillary
zone

effective
diffusion

coefficient.
Den

c*

(cm2/s)

floor-
wall

seam
perimetet.

Xc:cc<

(cm)

3,844 |

Total
overall

etfective
diffusion

coefficient.
0"",

(cmj/s)

1 5.63E+04

Diffusion
path

length.
U,

(crn)

I 701.5

1 9.24E+05

Convection
path

length.
LO

(cm)

1 15

1 4.16E04 |

Source
vapor
cone..
c!0>.,.

(|ig/nT)

| 3.23E+04 |

15

Crack
radius.
'c.B*

(cm)

0.10

1 8,122

Average
vapor

flow rate
Into bldg..

0B,
(cm7s)

I 8.35E-01

I 2.69E-03

Ctack
effective
diffusion

coefficient.
Dccc<

(cm?/s)

t 5.42E-0/I

| 1.16E-01 1

Area of
crack.
AC,CC<
(cm1)

1 3.84E+02 |

1.75E-04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unitless)

1.43E+26

I 5.42E-04 1

Infinite
source
Indoor

attenuation
coefficient.

a
(unilless)

I 4.13E-06 |

4.03E05

Infinite
source
bldg.
cone..
C0,,r,ng

(M8/mJ)

1.33E-01

2.45E-04 |

Unit
risk Reference

factor, cone..
URF RfC

(ng/m3)' (mg/m5)

8.3E-06 NA

Aroa ivnonzone xlsMNIfUCAl <;S



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

108907

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

Lf
(1 5 or 200 cm)

ENTER
Initial

groundwater
cone..

Cw
(HQ/L) Chemical

1744.3

ENTER

Depth
below grade

to water table,
LWT

(cm)

Chlorobenzene |

ENTER

scs
soil type

directly above
water table

ENTER

Average
soil/

groundwater
temperature.

~s
C°C)

15 716.5 SIL 10 |

ENTER ENTER
Vadose zone User-defined

SCS vadose zone
soil type soil vapor

(used to estimate OR permeability.
soil vapor kv

permeability) (cm2)

SIL I

ENTER
Vadose zone

soil dry
bulk density.

P,v
(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cm3/cm3)

1.5 0.43 0.3

ENTER
Target
risk for

carcinogens.
TR

(an if less)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens. carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC

(vrs)

ENTER

Exposure
duration.

ED
(vrs)

ENTER

Exposure
frequency.

EF
(days/yr)

1 .OE-06 1

Used to calculate risk-based
groundwater concentration.

70 1 25 I 25 250

Area l\Chlorobenzene.xls\DATENTER
K-101



INILRML-HIAIL CALCULATIONS SHEET

;*;
I
o
NJ

Source-
building

separation.
L,

(cm)

Vadose
zone soil
alr-fllled
poioslty,

e0
v

(cm3/cm")

\/adoss zons
effective
total fluid
saturation.

s,,
(cmVcm3)

Vadoss zone
soil

intrinsic
permeability.

k,
(cm')

Vadoso zone
soil

relative air
permeability.

K.-0
(cm?)

Vadoso zone
soil

effective vapor
permeability.

kv

(cm?)

Thickness of
capillary

zone.
U,

(cm)

Total
porosity In
capillary

zone.
n«

(cmVcm')

Air filled
porosity in
capillary

zone.
«ac;

(cnrvVcm3)

Water-filled
porosity in
capillary

zone.
Ow.C,

(cnV/cnv1)

Floor -
wall

seam
peilmeter.

Xc'cc<

(cm)

I 701.5

Bldg.
ventilation

rate.
QC<J long

(cnrvVs)

0.130

Area of
enclosed

space
below
grade.

As

(cm2)

| 0.642

Crack
to-total
area
ratio.

n
(unilless)

1.67E-09

Crack
depth
below
grade.

Zc.-cc,

(cm)

0.519 1

Enthalpy of
vaporization at

ave. groundwatel
temperature.

AHv,;s
(cal/mol)

8.65E-10

Henry's law
constant at

ave. groundwater
ternpeiatuie.

His

(alm-m3/mol)

| 68.18 1

Henry's law
constant at

ave. groundwater
temperature.

H'B
(unltless)

0.43

Vapor
viscosity at

ave. soil
temperature

His
(g/cm-s)

| 0.050 |

Vadose zone
effective
diffusion

coefficient.
D'"v

(cm!/s)

0.380

Capillary
zone

effective
diffusion

coefficient,
D°"^ CI

(cm'/s)

I 3,844

Total
overall

effective
diffusion

coefficient.
D"",

(cm?/s)

I 5.63E+04

Diffusion
path

length.
La

(cm)

I 701.5

9.24E405

Convection
path

length.
LP

(cm)

15

[ 4.16E-04

Souice
vapoi
cone ,
C(3 .'C«

(ng/m3)

| 1.16E«05

15

Ciack
iddlus.

r<:'cc<

(cm)

0.10

9,803 ]

Average
vapor

flow rale
Into bldg..

a,= ,
(cm3/s)

8.35E-OI |

1.54E-03

Crack
effective
diffusion

coefficient.
Dc'cc<

(crn'/s)

4.55E-04

I 6.65E-02 |

Area of
crack.
AC.-CC*

(cm')

1 3.84E+02 I

1.75E04

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unilless)

I.31E+31

| 4.55E-04 |

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

| 4.I4E06 |

4.66E-05

Infinite
source
bldg.
cone..
Cb-j.lcng

(Ma/m3)

4.80E01

I 2.46E-04

Unit
risk Reference

factor, cone..
URF RfC

(ng/m3)' (mg/m3)

1 NA 2.0E02

Area l\Chlorobenzene xlsMNHIHCALCS



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial grounawater cone, below)

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

YES

ENTER
Initial

groundwater
cone.,

Cw
(uQ/L)

79016

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(1 5 or 200 cm)

15

31.7

ENTER

Depth
below grade

to water table,
LWT

(cm)

716.5

x

Chemical

Trichloroethylene |

ENTER

scs
soil type

directly above
water table

S1L

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SiL

ENTER
Target
risk for

carcinogens.
TR

(unittess)

OR

ENTER
Target hazard
quotient for

noncarcinogens,
THQ

(unitless)

ENTER
User-defined
vadose zone

soil vapor
permeability.

Kv

(cm2)

ENTER
Averaging

time for
carcinogens.

ATC
(Yrs)

ENTER

Average
soil/

ground water
temperature,

TS
(°C)

10 1

ENTER ENTER
Vadose zone Vadose zone

soil dry soil total
bulk density, porosity,

Pb
v

(g/cm3) (unitless)

ENTER
Vadose zone

soil water-filled
porosity.
o

(cm3/cm3)

1.5 | 0.43

ENTER ENTER
Averaging

time for Exposure
noncarcinogens. duration.

ATNC ED
(yrs) (yrs)

0.3 |

ENTER

Exposure
frequency.

EF
(days/yr)

1 .OE-06 1

Used to calculate risk-based
aroundwater concentration.

70 25 25 250

Area l\Trichloroethylene.xls\DATENTER
K-103



INTERMEDIATE CALCULATIONS SHEET

/*;
I

Souice-
Liuilding

separation.
L,

(cm)

Vadose
zone soil
air-filled
porosity.

o,:v
(cnv'/crrr)

v/adose zone
elfeclive
total fluid

saturation.
s,9

(cm3/cm3)

Vadose zono
soil

intiinsic
permeability.

k,
(cm7)

Vadose zone
soil

iclative air
poimeability.

k-s
(cm2)

Vadoso zono
soil

effective vapor
permeability.

kv

(cm')

Thickness of
capillary

zone.
W,

(cm)

Total
porosity In
capillary

zone.

<\i
(crnVcrn3)

Air filled
porosity In
capillary

zone.
flue:

(crn^/crrr')

Water-filled
porosity in
capillary

zone,
6,,c,

(cm'/crn3)

Floor-
wall

seam
perimeter.

Xc-CC<

(cm)

701 5

Bldg.
venlilallon

(ate.
Qc.icag

(cm3/s)

5.63E404

Diffusion
path

length.
l-o

(cm)

701.5

F 0.130

Area ol
enclosed

space
below
grade.

A,
(cm2)

I 9.24E+05

Convection
path

length.
LP

(cm)

1 15

0642 |

Crack-
lo-total
area
ratio.

>)
(unltless)

4.16E-04 |

Source
vapor
cone.,
^'jc-rce

(Mg/m!)

6.54E403 |

1.67E09

Crack
depth
below
grade.

^c;cc<

(cm)

15

Crack
radius.

'e.'cc<
(cm)

0.10

| 0.519

Enthalpy of
vaporization at

ave groundwater
temperature.

AHv_i$
(cal/mol)

I 8,557

Average
vapor

flow rate
Into bldg..

OKI
(cm3/s)

| 8.35E-01

8.65E-10 |

Henty's law
constant at

ave. groundwater
temperature.

Hs
(alm-mVmol)

68.18

Henry's law
constant at

ave. groundwater
temperature.

H'is
(unitless)

4.79E-03 |

Ciack
effective
diffusion

coefficient.
pc.cc*

(cm'/s)

4.83E-04 |

2.06E-01

Area of
crack.
Acc=<

(cm2)

381E+02

0.43 |

Vapor
viscosity at

ave. soil
temperature,

(liS

(g/cm-s)

1.75E-04 |

Exponent of
equivalent
foundation

Peclel
number.
exp(Pe')
(unilless)

2.11E+29 |

0.050

Vadose zone
effective
diffusion

coefficient.
PI""u v

(cm?/s)

4.83E-04

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

3.46E06

0.380

Capillary
zone

effective
diffusion

coefficient.
D""IJ CI

(cm2/s)

2.93E-05

Infinite
source
bldg.
cone..
Cej.long

(ua/m3)

2.26E-02

3,844 |

Total
overall

effective
diffusion

coefficient.
D"1,

(cm2/s)

1.93E-04

Unit
risk Reference

factor, cone..
URF RfC

(HO/m5)' (mg/m3)

1.7E-06 NA

Area lYIrlchloroelhylnne.xlsMNILHCAl Cti



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

ENTER

Chemical
CASNo.

(numbers only.
no dashes)

75014

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U
(15 or 200 cm)

15

YES

ENTER
Initial

groundwater
cone.,

Cw
(HQ/L)

157.9

ENTER

Depth
below grade

to water table.
LWT

(cm)

716.5

x

Chemical

Vinyl chloride

ENTER

scs
soil type

directly above
water table

S1L

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

SIL

ENTER
Target
risk for

carcinogens,
TR

(unitless)

OR

ENTER
Target hazard
quotient for

noncarcinogens,
THQ

(unitless)

l.OE-06 1

Used to calculate risk-based
qroundwater concentration.

ENTER
User-defined
vadose zone

soil vaoor
permeability.

kv

(cm2)

ENTER
Averaging

time for
carcinogens.

ATC
(yrs)

(chloroethene) |

ENTER

Average
soil/

groundwater
temperature.

TS
(°C)

10 |

ENTER ENTER
Vadose zone Vadose zone

soii dry soil total
bulk density, porosity,

PC
V

(g/cm3) (unitless)

ENTER
Vadose zone

soil water-filled
porosity,

e«v

(cnr^/cm3)

-..5 j 0.43

ENTER ENTER
Averaging

time for Exposure
noncarcinogens, duration.

AT^C ED
(yrs) (vrs)

0.3 |

ENTER

Exposure
frequency,

EF
(davs/yr)

70 25 I 25 250

Area IWinyl Chloride.xlsXDATENTER
K-105



INTERMEDIATE CALCULATIONS SHEET

I

O

Source-
building

separation.
1.;

(cm)

Vadose
zone soil
air-filled
porosity.

OcV

(cnrv/cnrr)

Vadose ?ont
effective
total fluid

saturation.
s,.

(cm3/cnv)

Vadose zone
soil

intrinsic
permeability.

k
(cm2)

Vadosf) ?ono
soil

relative air
permeability.

k.g
(cm2)

Vadoso zono
soil

effective vapor
permeability,

kv
(cm2)

Thickness of
capillary

zone.
U

(cm)

Total
porosity In
capillary

zone.

"c,

(crnVcm3)

Air-filled
porosity In
capillary

zone.
6ac:

(cm'/cm3)

Water-filled
porosity in
capillary

zone,
0-.C,

(cmVcnr)

Floor-
wall

seam
perimeter,

Xc.c,<

(cm)

| 701.5

Bldg
ventilation

fate.
Qr.crg

(cm3/s)

I 5.63E+04

Diffusion
path

length.
'<,

(cm)

| 701.5

0.130

Area of
enclosed

space
below
grade.

As

(cm2)

0.6/12

Crack-
to-tolal
area
ratio.

n
(unitloss)

9.24E+05

Convection
path

length.
LP

(cm)

4.I6E-04

Source
vapor
cone..
^»Oj.'C8

(ng/nr)

15 1.18E+05

1.67E-09

Crack
depth
below
grade.

^C'CC'<

(cm)

15

Crack
radius.

*C'C«

(cm)

| 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AH,.,S
(cal/mol)

1 5,000

Average
vapor

flow rate
Into bldg..

QH-,
(cmVs)

I 8.65E-10

Henry's law
constant at

avo. groundwaler
temperature.

H;s
(atm-mVmol)

] I.73E02

Crack
effective
diffusion

coefficient.
Dccc'

(cm'/s)

0.10 | 8.35E^1 | 6.43F-04

68.18 |

Henry's law
constant at

avo. groundwater
temperature,

HVS

(unllless)

7.46EOI |

Area of
crack.
ACICC<

(cm2)

3.84E+02 |

0.43

Vapor
viscosity at

ave. soil
temperature.

MiS

(g/cm-s)

1.75E-04

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

1.11E+22

0.050 |

Vadose zone
effective
diffusion

coefficient,
r>*"u v

(cm2/s)

6.43E-04 I

Infinite
source
Indoor

attenuation
coefficient.

a
(unltless)

3.55E-06 |

0.380

Capillary
zone

effective
diffusion

coefficient.
D«n
u ci

(cm2/s)

2.70E05

Infinite
source
bldg.
cone..
/•*v-'D-'ong

(ug/m3)

4.18E-01

| 3,844 |

Total
overall

effective
diffusion

coefficient.
D'",

(cm'/s)

| 2.00E04 |

Unit
risk Reference

factor, cone..
URr RfC

(wQ/m3)1 (mg/m3)

I 8.4E-05 | NA

Area IWInyl Ctilorhle.xlsMNI l-r«;AI t;s



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwaterconc. below)

YES

ENTER

Chemical
CAS No.

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone..

Cw
(HQ/L) Chemical

71432

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

If
(15 or 200 cm)

7.8

ENTER

Depth
below grade

to water table.
L\VT

(cm)

ENTER

scs
soil type

Benzene

ENTER

Average
soil/

groundwater
temperature.

directly above T5

water table (°C)

15 472.6 SIL ! 10

ENTER
Vadose zone

SCS
soil type

ENTER
User-defined
vadose zone

soil vapor
(used to estimate OR permeability,

soil vapor
permeability)

kv

(cm2)

SIL

ENTER
Vadose zone

soil dry
bulk density.

PbV

(g/cm3)

ENTER
Vadose zone

soil total
porosity.

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(cm'/cm3)

1.5 | 0.43 ! 0.3 |

ENTER
Target
risk for

carcinogens.
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens, carcinogens.
THQ ATC

(unitless) (yrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(vrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/vr)

1 .OE-06 1

Used to calculate risk-based
groundwater concentration.

70 1 25 i 25 250

Area L\Benzene.xls\DATENTER
K-107



INTERMEDIATE CALCUI ATIONS SHEET

O
00

Source-
building

separation.
L;

(cm)

| 457.6

Bldg.
ventilation

rale.
QO

(CITT/S)

Vadoso
zone soil
ail-filled
poiosily,

Oc
v

(cnV/crrr)

| 0.130

Aiea of
enclosed

space
below
grade.

A3

(cm2)

Ajdoso zone
effective
total fluid

saturation.

Sis

(cm3/cm3)

0.642 |

Clack-
to-total
aiea
ratio.

n
(unllless)

Vadoso zono
soil

intrinsic
permeability.

k.
(cm2)

I.67E-09

Clack
depth
below
grade.

7-c.cc*

(cm)

Vadoso zono
soil

relative ail
permeability.

kg
(cm?)

| 0.519 |

[nthalpy of
vapoiizatlon at

ave. gioundwatei
tempeiatuie.

AHv.s
(cal/mol)

Vadoso zone
soil

effective vapoi
permeability.

kv

(cm2)

8.65E-IO

Honiy's law
constant at

ave. gioundwatei
tempeiatuie.

H;S

(alm-m5/mol)

Ihicknessof
capillaiy

zono.

1,,
(cm)

68.18 1

Monty's law
constant at

ave. gioundwatei
tempeialuie.

H'is
(unllless)

Total
poiosity in
capillary

zone.
n,.,

(cm3/cm3)

0.43

Vapoi
viscosity at

ave. soil
tempeialuie.

IliS

(g/cm-s)

All-filled
poiosity in
capillary

zone,
9UC,

(cnV/cnr)

0.050

Vadoso zono
effective
diffusion

coefficient.
D'"v

(cm2/s)

Water-filled
poiosity in
capillaiy

zono.
0WA,,

(cmVcm3)

0.380

Capillaiy
zone

effective
diffusion

coefficient,
r-jOf
'* ci

(cm2/s)

Flooi-
wall

seam
porimotoi,

XC,GC<

(cm)

1 3,844 I

Total
overall

effective
diffusion

coefficient.
D'",

(cm2/s)

1 5.63E»04

Diffusion
path

length,
Lo

(cm)

I 457.6

I 9.24E+05

Convection
path

length.
Lp

(cm)

1 >S

4.16E-04 I

Source
vapor
cone..
CKJ,c.

(Mfl/m3)

9.03E+02 |

15

Crack
radius.
'c'ctx

(cm)

0 10

| 8.122 1

Average
vapor

flow rate
into bldg..

QJC

(cnr/s)

1 8.35E01 ]

2.69E-03 1

Crack
effective
diffusion

coefficient.
Dcrcc<

(cm2/s)

5.42E-04 |

1.16F-01 1

Area of
crack
ACICC*
(cm2)

3.84E+02 I

1.75E-04

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')
(unltless)

1.43E+26

5.42E-04

Infinite
source
Indoor

attenuation
coefficient.

a
(unitless)

4.66E-06

4.03E-05

Infinite
source
bldg.
cone ,

CO.IC-B
(ng/m3)

4.21E03

| 1.90E-04 |

Unit
risk Reference

factor. cone..
URF RfC

(wg/m3)' (mg/m3)

I 8.3E-06 | NA |

Atca LNBenrone.xlsMNTEHCAl (;:



DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in 'YES" box and initial groundwater cone, below)

YES X

ENTER

Chemical
CAS No.

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone.,

Cw

(ug/L) Chemical

67663 14.8 Chloroform |

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U
(15 or 200 cm)

ENTER ENTER

Depth
below grade SCS

to water table, soil type
LWT directly above

___(cm)____water table

ENTER

Average
soil/

groundwater
temperature.

Ts
(°C)

15 472.6 ! SIL 10

ENTER
Vadose zone

SCS
soil type

(used to estimate
soil vapor

permeability)

ENTER
User-defined
vadose zone

soil vapor
OR permeability.

kv

(cm2)

SIL 1

ENTER
Vadose zone

soil dry
bulk density.

Pb
v

(g/cm3)

ENTER
Vadose zone

soil total
porosity,

nv

(unitless)

ENTER
Vadose zone

soil water-filled
porosity.

ew
v

(crrvVcm3)

1.5 1 0.43 | 0.3 |

ENTER
Target
risk for

carcinogens.
TR

(unitless)

ENTER ENTER
Target hazard Averaging
quotient for time for

noncarcinogens. carcinogens.
THQ ATC

(unitless) (vrs)

ENTER
Averaging

time for
noncarcinogens.

ATNC
(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

l.OE-06 }

Used to calculate risk-based
aroundwater concentration.

70 1 25 ! 25 250

Area L\Chloroform.xls\DATENTER
K-109



INTERMEDIATE CAI GUI ATIONS SHEET

I

o

Vadose /adose zone
Source-
building

separation,

I;
(cm)

zone soil
air-filled
porosity.

60
V

(cm3/cnV)

effective
total tluid

saturation.
s,.

(cmVcnr)

Vadoso zone
soil

intrinsic
permeability,

k,
(cm2)

Vadose zone
soil

relative air
permeability,

k:g

(cm2)

Vadose zone
soil

offectivo vapor
permeability,

kv

(cm2)

Ihickness of
capillary

zone,
lc!

(cm)

lolal
porosity In
capillary

zone.
<\;

(cm°/cm3)

Air-filled
porosity In
capillary

zone.

OQC,

(cm'/cm3)

Water-filled
porosity in
capillary

zone.

6w.C!

(cm3/cm3)

Floor-
wall

seam
perimeter.

XC.-CM
(cm)

[ 457.6

Bldg.
ventilation

rate.
™o j o ng

(cm°/S)

| 0.130

Area of
enclosed

space
below
grade.

A9

(cm2)

0.642 |

Crack-
lo total
area
ratio.

'1
(unilless)

1.6/E09

Crack
depth
below
grade.
7r^<

(cm)

I 0.519

Enthalpy of
vaporization at

ave. groundwater
temperature.

AH».,s
(cal/mol)

I 8.65E-10

Henry's law
constant at

ave. groundwater
temperature.

His
(atm-mVmol)

| 68.18 |

Henry's law
constant at

ave. groundwater
temperature.

H'iS
(unltless)

0.43

Vapor
viscosity at

ave. soil
temperature,

H,s
(g/cm-s)

| 0.050

Vadose zone
effective
diffusion

coefficient,
D'"v

(cm?/s)

0.380

Capillary
zone

effective
diffusion

coefficient.
D°"u

(cm2/s)

1 3,844 |

Total
overall

effective
diffusion

coefficient.
D"1,

(cm2/s)

I 563E-.04

Diffusion
path

length.

La
(cm)

1 457.6

I 9.24E+05

Convection
path

length.
Lp

(cm)

1 15

4.16E-04 I

Source
vapor
cone .
CWj;c»

(lig/m3)

1.19E+03 |

15

Crack
radius.

'ccc<

(cm)

0.10

I 7,554

Average
vapor

flow rate
into bldg..

QK,
(cmVs)

| 8.35E-01

1 1.86E-03

Crack
effective
diffusion

coefficient.
Dc-«<

(cm2/s)

I 6.43E-04

| 8.02E-02 |

Area of
crack.
AC.-IX*

(cm2)

| 3.84E+02 |

1.75E04

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')
(unilless)

I.12E.22

| 6.43E-04

Infinite
source
indoor

attenuation
coefficient,

a

(unltless)

I 5.47E-06

5.30E-05

Infinite
source
bldg.
cone..
C|?j.lcn0

(na/m3)

6.49E03

1 2.42E-04 I

Unit
risk Reference

factor, cone..
URF RfC

(ug/m3)1 (mg/m3)

I 2.3E-05 | NA

Aroa IAChlorolorm xlsMNf (HCAl CS
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RBCA Tool Kit for Chemical Releases, Version 1.2

Sauget Area 1

• . . <N RBCA Tool Kit for Chemical Releasesvia in bcreen__ version 12 ©1999
t. Project Information
Site Name:

Location:
Compl. By:
___Date:

"2Twhlch Type of RBCA Analysis?

Sauget Illinois
Marcus
15-Nov-OO Job ID:|EE-05

&
o Tierl Tier!

Generic Values
On-Site

Exposure

Site-Specific Values

On- or Off-Site Exposure

3. Calculation Options
Affects which input data are required

0 Baseline Risks (Forward mode)
D RBCA Cleanup Standards (Backward mode )

CD

4. RBCA Evaluation Process
Prepare Input Data

Data Complete? ( •= yes, •= no)

ID Exposure Pathways

Constituents of
Concern (COCs)

i a Transport Models

i D Soil Parameters

n GW Parameters

IP Air Parameters

Review Output
Exposure Flowchart

COC Chem. Parameters

Input Data Summary

User-Spec. COC Data-

Transient Domenlco Analysis...

Baseline Risks-

Cleanup Standards...

5. Commands and Options
New Site J [Load DataTTj f Save Data As...

Print Sheet ] [^Set Units J (^Cuslom Chem. Data ... ] [ Help



RBCA Tool Kit for Chemical Releases, Version 1.2

i
NJ
O

Exposure Pathway Identification
1. TSroundwaterExpbsure ~

Receptor

Groundwater Ingestlon/
Surface Water Impact

None -II ra
Type: | On-sile Of(-sile1 Off-site2

Source Media: Distance to GW receptors
Affected Groundwater

r—i Affected Soils Leaching
to Groundwater

On-site
0

_ 0 _ _
Off-siteJ

0
Off-sile2

(cm)

(cm)

GW Discharge to Surface Water Exposure
D
D

Swimming
Fish Consumption
Aquatjc Life. Protection...
( Enter ALP Criteria

2. Surface Soil Exposure

Receptor
Type:

Construction Worker

Direct Ingestlon
and DerrnaJ Contact

None ^L No off-site
On-site receptors..._..._.... .....__..._ ._.._

Site Name: Sauget Area 1
Location: Sauget Illinois
Compl. By: Marcus
Job ID: EE-05

3. Air Exposure
Date: 15-Nov-OO

Volatilization and Particulates
to Outdoor Air Inhalation C?)

Receptor
Type: Off-site1

t
Off-site^

0 (cm)
Construction worker

O Affected Soils-Volatilization to Ambient Outdoor Air
0 Alfected Groundwator-Volatilization to Ambient Outdoor Air
CD Alfected Surface Soils-Particulates to Ambient Outdoor Air

Volatilization to
Indoor Air Inhalation

Receptor
Type:

None

On-site
No off-site
receptors

D Affected Soils-Volatilization to Enclosed Space
D Affected Groundwater-Volatilization to Enclosed Space
4. Commands and Options

[Main Screen) [ Print SheeT) (^Set Units] (~~~Help }
Exposure Factors & Target Risks J ( Exposure Flowchart 1



Site Name: Sauget Area 1
Location: Sauget Illinois
Compl. By: Marcus

Job ID: EE-05
Date: 15-Nov-OO

Selected COCs
COC Select: Sort List: (?)

(Add/lnsertJ ( Top ) [ MoveUp )

("~ Delete J ( Bottom ) (^MoveDown J

Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

RBCA Tool Kit for Chemical Releases, Version 1.2

| Commands and Options
Main Screen ] [ Print Sheet

f?)

Source Media Constituents of Concern (COCs)
Representative COC Concentration

Groundwater Source Zone

f Calculate J ( Enter Site Data )

(mg/L) note
O.OE+0
O.OE+0
1.1E-1
6.2E-1
O.OE+0
O.OE+0
3.9E-1
O.OE+0
O.OE+0
O.OE+0
O.OE+0

- — • -- —

- - -- — — - - - - - -

Soil Source Zone

( Calculate

(mg/kg)

} { Enter Site Data )

note

-----

_, Apply
—I Raoult's

Law (' 7 "•)

Mole Fraction
in Source
Material



RBCA Tool Kit for Chemical Releases, Version 1.2

i
M
M

Transport Modeling Options
TTVerticaiTransp^ortr^urface Soil Column

O
®
O

O
O

O

Outdoor Air Volatilization Factors ( ?

Surface soil volatilization model only
Combination surface soil/Johnson & Ettinger models

Thickness of surface soil zone 100 | (cm)
User-specified VF from other model ( Enter VF Values )

Indoor Air Volatilization Factors r? >
Johnson & Ettinger model
User-specified VF from other model ( Enter VF Values )

Soil-to-Groundwater Leachina Factor
ASTM Model (Y)

13 Apply Soil Attenuation Model (SAM) _ .___ - . - ......___
D Allow first-order biodecay 1,=,̂ rD Î??l?L.J

Enter LF Values )O User-specified LF from other model ' . ._ . .

2. Lateral Air Dispersion Factor

O
O

wind

3-D Gaussian dispersion model
User-Specified ADF

Off-site | Off-site 2
J^OOE+0 J

Site Name: Sauget Area 1
Location: Sauget Illinois
Compl. By: Marcus

iroundwater Dilution Attenuation Factor

Calculate DAF using Domenico Model
O Domenico equation with dispersion only (no biodegradation)
O Domenico equation first-order decay ( Enter Decay Rates
O Modified Domenico equation using ,———— -— r̂~.c~.— ~. . . M -4. Enter Site Data

electron acceptor superposition —-———"~~:~'———~
( Enter Directly ) Biodegradation Capacity [ NC }(mg/L)

— or —
User-Specified DAF Values

DAF values from other model ,—
or site data

Enter DAF Values

n

4. Commands and Options
Main Screen ) ( Print Sheet^ ) ( Help



RBCA Tool Kit for Chemical Releases, Version 1.2

NJ
UJ

540

Site-Specific Soil Parameters
1. Soil Source Zone Characteristics
Hydrogeology

Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed GW flow direction

General Case Construction
(cm)
(cm)
(cm)

(cm)
(cm)
(cmA2)
(cm)

](cm)

Site Name: Sauget Area 1
Location: Sauget Illinois
Compl. By: Marcus

Job ID: EE-05
Date: 15-Nov-OO

olumn
Predominant USCS Soil Type

or ( Calculate )
Total porosity
Volumetric water content
Volumetric air content
Dry bulk density
Vertical hydraulic conductivity
Vapor permeability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration estimate _

or ( NA ')
Average annual precipitation

Partitioning Parameters
Fraction organic carbon
Soil/water pH

J5.'""Comm'ancls."and Options
Main Screen ) Use Default

Set Units " > Values

Vadose Zone Capillary Fringe

or
(in/yr)

\(ln/yr)

0.002
7.57

Print Sheet

Help



RBCA Tool Kit for Chemical Releases, Version 1.2

i
NJ

Site-Specific Groundwater Parameters
1. Water-Bearing Unit

Hydrogeology
Groundwater Darcy velocity
Groundwater seepage velocity

or • NA
Hydraulic conductivity
Hydraulic gradient
Effective porosity

Sorption
Fraction organic carbon-saturated zone
Groundwater pH

2. Groundwater Source Zone
Groundwater plume width at source
Plume (mixing zone) thickness at source

or CHjNA^Zlj
Saturated thickness
Length of source zone

or

9906

or

©

(cm/d)
(cm/d)

(cm/d)

(cm)
(cm)

(cm)
(cm)

Site Name: Sauget Area 1
Location: Sauget Illinois
Compl. By: Marcus

Job ID: EE-05
Date: 15-Nov-UO

3. Groundwater Dispersion
[V) GW Ingestion Soil Leaching to GWModel:

or
Distance to GW receptors

or ( NA
Longitudinal dispersivity
Transverse dispersivity
Vertical dispersivily

4. Groundwater Discharge
to Surface Water

Distance to GW/SW disharge point

Plume width at GW/SW discharge
Plume thickness at GW/SW discharge

Surface water llowrate at GW/SWjdischarge
5. Commands and Options

Off-site 1 Off-site 2 Off-site 1 Off-site 2
i ro~i ion r 6

or
(cm)
(cm)
(cm)

'"

Off-site 2

0~](cm)
0 \(cm)

\(cm*3/s)

Main Screen

Set Units ]
Use Default

Values
Print Sheet



RBCA Tool Kit for Chemical Releases, Version 1.2

1. Outdoor Air Pathway
Dispersion in Air

Distance to offsite air receptor
or ('"""" NA !

Horizontal dispersivity
Vertical dispersivity

Air Source Zone
Air mixing zone height
Ambient air velocity in mixing zone
Areal parliculate emission flux

2. Indoor Air Pathway
Building Parameters

Building volume/area ratio
Foundation area
Foundation perimeter
Building air exchange rate
Depth to bottom of foundation slab
Convective air flow through cracks
Foundation thickness
Foundation crack fraction
Volumetric water content of cracks
Volumetric air content of cracks
Indoor/Outdoor differential pressure

nVWQIPÎ ^̂ ^̂ ^̂ ^̂ ^̂ B bite Name: Sauget Area 1 Job ID: EE-05
JÎ Lifî ^̂ ^̂ ^̂ ^H Location: Sauget Illinois Date: 15-Nov-UO

_

Off-site 1

0

Off-site 2 ^ -- ->

,--

200
225

6.9E-14

(cm)
(cm)

(cm)
(cm/s)
(g/cmA2/s)

©

200
700000

3400
1.4E-4

15
O.OE+0

300
700000

3400
2.3E-4

15
O.OE+0

15
0.01
0.12
0.26

0

(cm)
(cm*2)
(cm)
(1/s)
(cm)
(cm*3/s)
(cm)

(-)
(-)
(g/cm/s*2)

|Compl. By: Marcus

outdoor air O ;

wind

indoor air

3. Commands and Options

[ Main Screen ) -" Use Defau|, ( Print Sheet )
/ • - • • N Values f - - . - - . . . - . . .
( Set Units ) ( Help )

• - - - - - - - • • ----- - - - - - - - - - --



RBCA Tool Kit for Chemical Releases, Version 1.2

Exposure Pathway Flowchart tJJJJJJIiiM

î01

Job ID: EE-05
Date: 15-Nov-OO

^^^^^^^^^^^^^^^^^^^^^ •̂Î Î̂ ^^^^H Compl. By: Marcus
Source Media

Affected ———
Surficlal

Soils ———

Affected
Subsurface 7~

Soils

Affected
Groundwater

SOURCE

Transport Mechanisms

,H Wind
Erosion

-*. Volatilization

H Leaching ———

k
1 TRANSPORT
I W

Atmospheric
Dispersion

Enclosed
Space —— '

Accumulation

Groundwater
Transport

^ RECEPTOR

Exposure Media

— H Soil

Dermal Contact and
Ingestlon

Air
— ̂  Inhalation of Vapor

and/or Particulates

Groundwater
r wiaijic TT aid

Ingestlon

Surface Water
Swimming, Fish
Consumption,
Aquatic Life

~\

Receptors
On-slte Off-slte1 Off-8lle2

None NA NA

Outdoor Air:
Commercial HVALUEI HVALUE1

Indoor Air:
None NA NA

None None None

NA NA NA

I Commands and Options
( Main Screen ] ( Print Sheet ) f Help ]



RBCA Tool Kit for Chemical Releases, Version 1 2 Page 1 of 4

CHEMICAL DATA FOR SELECTED COCs Physical Property Data

z
1

KJ

Diffusion log (Koc) or Vapor

Molecular CoelflelenlB log(Kd) Henry's Law Conitanl Pressure Solubility
Weight In air In waler ( O 2 0 - 2 5 C ) { 9 2 0 - 2 5 0 ( O 2 0 - 2 5 C ) ( 8 2 0 - 2 5 C )

CAS (9/mole) (cm2/s) (cm2/s) \og(Ut<g} (alm-m3) (mm Hg) (moA) acid base
Constituent Number type MW rol Oalr ref Owal ret partition rol mol (unllless) rol rel ret pKa pKb rel
Tetrachloroelhane, 1,1.2.2-
Melhyl-2-penlanone.4-
Benzene
Chlorobenzene
Chloroform
Elhyibenzene
Naphthalene
Tetiachloroelhene
Toluene
Tricliloroelhene
Vinyl chloride

79-34-5 C
108-10-1 O
71-43-2 A
108-907 AC
67-66-3 C
100-41-4 A
97-20-3 PAH
127-184 C
108 BBS A
79-01-8 C
75-01-4 C

168 4
1002 5
781 PS
1126 PS
1194 4
1062 PS
1282 PS

16583 PS
924 5
1314 23
625 4

7 10E-02 4
7 35E-02 6
8 80E-02 PS
7 30E-02 PS
1 04E-01 4
7 50E-02 PS
5.90E-02 PS
720E-02 PS
8JOE-02 A^
8 18E-02 6
1.06E-01 4

7.90E-06 4
8 68E-05 7
980E-06 " PS
8 70E-06 PS
1 OOE-05 4
780E-06 PS
750E-06" PS_
8 20E-08 PS
9 40E-06 A
1 05E-04 7
1 23E-05 4

0.00 Koc 4
•0.10 Koc 11
1.77 Koc PS
234 Koc PS
1 93 Koc 4
256 Koc PS
330 Koc PS
2.19 Koc PS
2.13 Koc A
2/ib Koc 37
170 Koc 38

2 OOE-03 B 25E-02 4
4 16E-CM 1 72E-02
555E-03 229E-01 PS
370E-03 1 53E-OI PS
339E-03 1 40E-OI 4
7 88E-0.1 3 25E-01 PS
483E-04 1 99E-02 PS
1 84E-02 7.59E-01 PS
630E-03 2.60E-01 A
1 OOE-02 4.14E-01 10
860E-02 355E»00 4

6 50E+00 4
600E*00 5
952E+01 PS
1 IBEtOI PS
208E*02 4
i OOEtOI PS
2 30E-01 PS
1 90E*01 PS
300E+01 4
5 80Et01 23
266Et03 4

718E+02 4
1 90E*04 5
1 75E«03 PS
4 72E«02 PS
964E+03 4
1 69E+02 PS
3 10E+01 PS
200Et02 PS
5 15E*02 29
1 OOE*03 23
254Et03 4

_ . . . . ._ ._... __ _ .._.. . . . . ._ - ... . . ....
Site Name: Sauget Area 1
Sile Localion: Saugel Illinois Dale Compleled 1S-Nov-00



ROCA Tool Kit for Chemical Releases. Version 1 2 Page 2 ol 4

CHEMICAL DATA FOR SELECTED COCs Toxlclty Data

Reference Dote Reference Cone.

I
NJ
00

Slope Factors Unit Rlik Factor
(nig/kg/day) (mg/m3} t/(mg/kg/day} 1/(pg/m3)

(mg/kg/day) 1/(mg/kg;day) EPA Weight li
Oral Dermal Inhalation Oral Dermal Inhalation of Constituent

Conallluenl RID oral rcl RID dermil ml RfCJnhal rel SF oral rot SF dermal rcf URFJnhal rot Evidence Carcinogenic?
Telrachloroelhane, 1,1,2,2-
Melhyl-2-pentanone, A-
Benzene
Chtorobenzene
Chlorolomi
Elliylbenzene
Naphthalene
Telrachloroelhene
Toluene
Trlchloroethene
Vinyl cWoilde

600E02 R
8.00E-02 R
300E-03 0
200E 02 PS
1 OOE-02 R
1 OOE-01 PS
400E-01 PS
1 OOE-02 PS
200E-01 A,R
600E-03 R

6.40E-02 TX

620E-03 TX

970E-02 TX
3^6E-01 TX

1 60E-01 TX

7.00E-01 31
7flOE-02 R
595E-03 R
2 OOE-02 PS
300E-04 R
1 OOE+00 PS
1 40E+00 PS
350E-02 PS
4 OOE-01 A,R
2 10E-02 31

2 OOE-01 R

2 90E~-02 PS

6 10E-03 R

520E-02 PS

1 10E-02 R
1 90E*00 R

2.86E-OI TX

299E02 TX

305E 02 TX

5 20E 02 TX

733E-02 TX
I.90E»00 TX

5.80E-05 R

829E-06 PS

230E-05 R

5.80E-07 PS

17 IE-06 R
857E-05 R

C

A
D
B2
D
D ~ ' "

C-B2
b
B2
A

TRUE
FALSE
TRUE
FALSE
TRUE
FALSE
FALSE
TRUE
FALSE
TRUE
TRUE

Site Name: Sauget Area 1
Site Location Sauget Illinois
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Miscellaneous Chemical Data

Constituent MCL (tnj/L)

Maximum
ConUmlnanl Level

rel

Time-Weighted
Average Workplace

Criteria
TWA (mj/mS) rcl

Aquallc Life
Prot. Criteria

AQL (mg/L|

Blocon-
cenlratlon

Factor
rel (L-wit/Vg-tlth)

Telrachloroelhane. 1,1,2,2-
Melhyl 2-penlanone, 4-
Benzene
Chlofobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroelhene
Toluene
Trichloroelhene
Vinyl chloride

5 OOE-03 52 FR 25690
1.00E-01 56 FR 3526 (30 Jan 91)
1 OOE 01 56 FR 30268 (oY JUI91)
7 OOE 01 56 FR 3526 (30 Jan 91)

5 OOE 03 56 FR 3526 (30 Jan 91)
1 OOE-iOO 56 FR 3526 (30 Jan 91)
5 OOE-03 52FR25690(08Juf87)
2 OOE-03 52 FR 25690 (08 Jul 87)

7.00E400 NIOSH
205E.02 NIOSH
325E»00 PS
350Et02 PS
978E400 NIOSH
435E+02 PS
500E401 PS
680E»02 PS
147E402 ACGIH
269Et02 ACGIH
1.30E401 ACGIH

B
1

12,6
450

1
1

430
49
70
39
1

Site Name Sauget Area 1
Site Location Sauget Illinois
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CHEMICAL DATA FOR SELECTED COCs Miscellaneous Chemical Data

i
(jjo

Conlllluonl
TeUachloroelhane. 1,1.2,2-
Methyl-2-penlanone, 4-
Benzene
Chlorobenzene
Chloroform
Elhytbenzene
Naphlhalene
Telrachloroelhene
Toluene
Trlchtoroelhene
Vinyl chloride

Dermal Water Dermal Permeability Data

Relative Dermal Uj lime (of Grilled Relallve Waler/SMn
Absorp. Permeability Dermal Exposure Contr of Derm DermAdsorp
Factor Coeff. EKpoture Time Perm Coed Factor

(unllleia) (cnVtir) (hr) (hr) (unllleii) (cm/event) id
05 0009 092 22 0025 4 4E-2 D
0 5 - - - - - - -

05 0021 026 0.63 0013 7 3E-2 D
05 0041 0.43 1 0069 1 5E-1 D
05 00089 047 1.1 00093 3 5E-2 D
05 0074 039 1.3 014 2.7E-1 D
005 0069 053 22 02 2.7E-1 D
0~5 0048 09 43 025 22E-1 D
05 0045 032 077 0054 1 6E-1 D
05 Oofe ~ "o.SS 13 0026" 6.SE-2 D
0.5 00073 021 051 00023 2.5E-2 D

Deiecllon Llmlli Hall Life
Groundwater Soil (Flrtl-Order Decay)

(m»iL) (m»flig) (dayi)
rel rcf Saluraled Untaturaled rel

00005 S
0005 S
0002 S
0002 S
00005 S
0002 S
001 32

00005 S
0002 S
0001 s
0.002 S

0005 S
005 S
0005 S
0005 S
0005 S
0005 S
001 32

0005 S
0005 S
001 S

45 45 H
14 " ~ 14 H

720 720 H
300 300 H
1800 1800 H
228 228 H
258 258 H
720 720 H
28 28 H

1653 1653 H
2875 2875 H

Site Name Saugal Area 1
Site Localion: Saugel Illinois



RBCA Too) Kil for Chemical Releases. Ve'S'On I 2

RBCA SITE ASSESSMENT Input parameter Summary
Site Name Saunet Area t
Sito Location: Saupjel Illinois

Completed By. Marcus
Dale Completed 15-Nov 00

Job ID EF 05

Expoeure Parameter*

ATe AvDiaging lime IOT caiclnoyens (yr)
ATn Aveiag<no lima lot non-carcinogens ( y / J
BW Horty wflKanf <*gl
EO Exposure duration (yr)
* Averaginfj lime lot vapor (lux {yO
EF Eirposure ((equancy (days/yr)
EFo E»posure IfflQi/ency loi deimai e^nosu^o
'H. tnQosiion rate ol *aioi (t^'day)
in, Ingest'on rate of SCH! (mo/'day)
SA Sfcln surlacfl aioa (dPimali fcrrv?)
M Soil to sk'n sdhefonce factor
E r ,.„ Swimmlnp exposu'O IITW (hr/evonl)
EV,,^ Swimminp evonl Ireaucncv (evonls/yi)
10,.̂  Wale* Ingestion while svsimming (ITTtr)
SA,.m Shin surlaco aiea lor swimming (crrv'2)
ifi^h ingesiion rale ol hsh (^g/yr)
' Uh ConlamlnalorJ fish fraction (unilless)

Complete Exposure Pathway! and Receptor*
Oroundwaler:

Gioundwaier Ingestion
Soil Leaching lo Groundwaler Ingeslton

Swimming
Fish Coosumpllon
Aquatic Lile Proiecdon

Soil:
Dlrocl InQOSlion and Dermal Contact

Outdoor Air
Particulates from Surface Soils
Volalili/alion liom Soils
Votairli/ation from Groundwalor

lodooc Air

VolaliHzation (torn Subsurface Sr>t%
Volatilisation from Ground^alof

Receptor OliUnce from Souice Media
Gioundwaler (eceptoi
Swl leaching to groundwalor receptor
Outdoor air Inhalaiioo receptor

Target Health RUk Value*
TR»(, Tatpot Risk (class MB carcinogens)
TR( Tarflot Risk (class C carcinooens)
1HQ Taryel Hazaid Quotienl (non -catcmogenc r lsV)

Modeling Oplloni
HBCA tier
Otdoxx alf votatiiif atton modnl
Indoor air volalilijaiKHi model
Soil leaching model
Usa soil attonuallon model (SAW) to' toatf^ato 7

Air dilution lacto*
Groundwalor dilution atlonuation factor

neildanllal
AS Îl fl-evril 11-19 vril

70
30
70 15 35
30 6 16
30
350
.150

2
100 200

5800 2023

3
12 12 12

005 05
23000 8100
0025

1

On-llte Ofl-iKe 1 OH-tlte 2

Nona None None
None None None

NA
NA
NA

Nona

None None None
None None None

Comm9fct.il LVALUE' 1 VALUE!

None NA NA
None NA NA

On-tlte ON-elte 1 Otf-ilte 2
NA NA NA
NA NA NA
0 NA NA

Individual Cumulative
1 OE fl 1 OE 5
1 OE 5
1 OE<0 1 OE + Q

Tier 2
Surface A subsurface models
NA
NA
NA
NA
NA

CommerclaUlnduiltlal
Chronic Com 1 rue,

25 1
70
25 1
25 1

250 180
250

50 100
5800 5800

(UnlU)

(cm|
(Cm)
(cm)

Surface Parameter!
A Source ?one area
W Lflnqlh ol source-zone area parallel lo wind
Wj, Lenqlh ol source-Kind area parallel lo GW Ho*
U.i ArrbiQnt all velocity In miiclng zons
\, Air ml it ing /one hoighl
F1. Arnal oarlicuialo omission olo
LI, Thickness of ailecfed surface sods

n,^ Capillary zone thickness
h, vaifose zono ihteknoss
['. Soil tK/k (lens'ty
'« r'acl>on organic carbon
t, Soil total noioslty
K,, Vortical hydraulic conducliv ty
*„ Vapor permeability
ty, Doplh to QrOundwalor
U Depth to top ol alleciod soils
l-tan Depth to base ol alfoclod so ls
I iuti Thickness of a f fec ted soils
I)H Snil/nioundivalei pH

*V VoluTietfic water conieril
"« voi'jmeiftc alrcontont

Building Parnmelere
Lt, Building volume/area ia1)0
Ad Foundation area
X,,, Foundation ponmelof
CR Buildmg air oichango r.ilo

2<,i Onplh lo hollom of lounrtailnn slab

dP Indoor/outdoor ditfofonlial piossum
O, Corweclive air (low through slab

fcf. Gioundwater mining zone depth
li Not gmundwalof infiltration ia'9
Uf« G'CKjndwater Datcy velocity
V<r- Groundwafef seepage velocdy
K, Saturated hydraulic con<1uc|'vity
1 Gioundwalflf gradient
S* Wiflih of Q'oundwalor sourcn zono
S« Doplh ol Qroundivalnr source zono
"." LI'eclive porosity In *Ater-beanng umt
'«...- Frachon organic ciiMwn In t*.aler-bo;tiinti unit
P"..i G'oundwaler p(l

1* CKleQtadalton consldnrpd7

Trcniporl Parimeten

"i LonQ.iudmal dispflisivity
S T r a n s v e r s e disperstvity
", Vfiitiral tlisperslvry
L t le rA l OiAdooi Atr Tr#nipori

", T ransvo 'so dispersion coef'iripni
"^ Vncl-cal d^perslnn coe'itf 'ent
ADF Air dispersion fac'or

O,. Surface vvaler flowralo
Wc, WfJth nl GW plumfl al SW diwharun
\ Thickness ol GW p'ume at SW divharo*)
OFi- G'Oundwater lo surface waler drfuiion lacto*

Qeneril Conitrucllon
OOE*0 NA
OOEtO NA

NA
2 G E » 2
20E.2

NA
NA

ValtM
1 1E4 l

5 3 E . 2
1 5E*0
20E '3
^ 3E 1
96E 1
1 Ot-11
S 4 E * 2

NA
NA

NA

76E.O
oplllinr vidon foundation

03B7 03 012
0043 013 020

Realdtnllil Commarcltl
NA NA
NA NA
NA MA
NA NA

NA NA

NA NA
NA NA

Valua
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

Off-ill* t OH-illa 2 Otf-slli 1 Off ill* 2
Oroundwiltr InnMllon Soil Lttchlna tft OW

NA NA NA NA
NA NA NA NA
NA NA NA NA

Soil lo Outdoor Air Inhii. OW lo Outdoor Air Inhil.
NA NA NA NA
NA NA NA HA

NA NA NA NA

Off-Bite;
NA

NA
NA

NA

(Urtru)
(crtV-2)
(cm)
(cm]

(cm/si
(cm)

(»'criy-2/5|
(cm)

(Untie)
(cm)
(cm)

(O/cnVa)

(-1
(-)

(cnVd)
(cnV?)

(cm)
fern)
(cm)
(cm)

(•)

n
< • )

(UnH.,
(cm)

Ir.m'-?)
(cm)
(l/s)

(rm>

|O/cm/s/'21
(cn>"3/s)

|UnrU)
(cm)

I»vV']
Icm/fl)
(crrvd)

|rm/<!)

< • )
|cm|
(cm)

( - )
( J
M

(UnNfl)

(cm)
(cm)
(<"m)

rcm)
(Cm)

O

(Unite)
(trtVl's)

|r.in|
(r-'ii)

t )



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

1 OFT

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS D (CHECKED IF PATHWAY IS ACTIVE)

SURFACE SOILS (0 • 0 cm):

VAPOR AND DUST INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

1) Source Medium

Soil Cone.
(mg/kg)

- ——— — —— - - - - -

_ .____ . . . . —— .._.. -

2) NAF Value (m«3/kg)
Receplor

On-sile (0 cm)

., ConstructionNone ... ,Worker

Off-site 1
(Ocm)

None

Ofl-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air POE Cone (mg/mA3) (1)/(2)

On-sile (Ocm)

.. ConslruclionNone ,., ,Worker

- - - - - - - - -

Olf-slle 1
(Ocm)

None

Oil-silo 2
(Ocm)

None

L NOTE: NAF = Natural attenuation factor POE = Point ol exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-05



RBCA Tool Kit lor Chemical Releases, Version 1 2

RBCA SITE ASSESSMENT

2 OF 7

l
UJ
UJ

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS

SURFACE SOILS ( 0 - 0 cm):

VAPOR AND DUST INHALATION (cont'd)

Constituents of Concern
Telrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
tetracNoroethene
toluene
trichloroethene
Vinyl chloride

4) Exposure Multiplier
(EFxED)/(ATx365) (unilless)

On-silo (0 cm)

ConstructionNone ... ,Worker

Oil-site 1
(Ocm)

None

-- -— .-— —

Ofl-sito 2
(Ocm)

None

5) Average Inha
Concentration

On-sito (0 cm)

Conslruclion
None ... .Worker

lation Exposure
mg/m"3) (3) X (4)

Oll-sito 1
(0 cm)

None

Oil-site 2
(Ocm)

None

NOTE: AT = Averaging time (days) EF = Exposure frequency (days/yr) ED = Exposure duration (yr)
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-05



RBCA Tool Kit for Chemical Releases, Version 1.2

RBCA SITE ASSESSMENT

3 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS D (CHECKED IF PATHWAY IS ACTIVE)

SUBSURFACE SOILS (100-0 cm):

VAPOR INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-£>entanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

1 ) Source Medium

Soil Cone.

2) NAF Value (m*3/kg)
Receptor

On-sila (Ocm)

Mono

Oil-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air: POE Cone (mo/mA3) (1)/(2)

On-sile (0 cm)

None

Oil-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

I
U)

NOTE: NAF = Natural attenualion (actor POE = Point o( exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-05



RBCA Tool Kit lor Chemical Releases, Version 1 2

RBCA SITE ASSESSMENT

4 OF 7

I
LO
U1

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS

SUBSURFACE SOILS (100 • 0 cm):

VAPOR INHALATION (conl'd]

Constituents of Concern
Telrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

4) Exposure Multiplier
(EFxED)/(ATx365) (unllless)

On-site (0 cm)

Nona

- - - - - -

Oil-site 1
(Ocm)

None

._. ———— _.„ _.

-—— -- -——

Oil-site 2
(0 cm)

Mono

5) Average Inhalation Exposure
Concentration (mg/m*3) (3| x (4|

On-silo (Ocm)

None

Oil-site 1
(0 cm)

Nono

Oil-site 2
(0 cm)

Nono

NOTE: AT = Averaging time (days) EF = Exposure (requency (days/yr) ED = Exposure duration (yr)
Site Name: Sauget Area 1
Site Localion: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-05



BBCA Tool Kit for Chemical Releases, Version 1 2

RBCA SITE ASSESSMENT

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

OROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
fetrachioroethene
Toluene
Trichloroethene
Vinyl chloride

Exposure Concentration
1) Source Medium

Groundwater
Cone (mg/L)

O.OE+0
O.OE+0
1.1 E-1
6.2E-1
O.OE+0
O.OE+0

~ 3.9E-1
O.OE+0

~" O.OE+0
O.OE+0

~~" O.OE+0

2) NAF Value (m"3/L)
Receptor

On-sile (0 cm)

Commercial

8.5E+4
1.5E+5
2.9E+4
4.9E+4
3~8E+4
2.5E+4
3.3E+5
1.2E+4
2.7E+4
1.3E+4
1.9E+3

Od-sile 1
(0 cm)

KVALUEI

-

Oil-site 2
(Ocm)

KVALUEI

3) Exposure Medium
OuldoorAlr. POE Cone. (m9/mA3) (\)l (2)

On-slle (0 cm)

Commercial

O.OE+0
O.OE+0
3.8E-6
1.3E-5
O.OE+0
O.OE+0
1 .2E-6
O.OE+0

" O.OE+0
olOE+0
O.OE+0

Oil-site 1
(Ocm)

(tVALUEl

————— .._ ———

i: :;

Oil-site 2
(0 cm)

&VALUEI

— - - -

-

I
UJ

L NOTE: NAF = Natural attenuation (aclor POE = Point of exposure
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-05
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RBCA SITE ASSESSMENT

6 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS

GROUNDWATER: VAPOR

INHALATION (confd)

Constituents of Concern
Tetrachloroethane, 1,1,2,2-
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

4) Exposure Multlpl er
(EFxEO)/(ATx365) (unllless)

On-site (0 cm)

Commercial

2.4E-1
6.8E-1
2.4E-1
6.8E-1
2.4E-1
6.8E-1
6.8E-1
2.4E-1
6.8E-1
2.4E-1
2.4E-1

Oir-sile 1
(Ocm)

#VALUEI

—— ._.. _

Oll-siteS
(Ocm)

((VALUE!

5) Average Inhalation Exposure
Concentration (mg/m*3) (3) x (4)

On-slte (0 cm)

Commercial

O.OE+0
O.OE+0
9.3E-7
8.7E-6
O.OE+0
O.OE+0
8.0E-7
O.OE+0
O.OE+0
O.OE+0
O.OE+0

Oil-site 1
(Ocm)

WALUE1

Oil-site 2
(Ocm)

flVALUEl

L NOTE. AT = Averaging time (days) EF = Exposure frequency (days/yr) ED = Exposure duration (yr)
Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By. Marcus

Date Completed: 15-Nov-OO
Job ID: EE-05
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RBCA SITE ASSESSMENT

7 OF 7

I
ui
00

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS

Constituents ol Concern
Tetrachloroethane, 1,1,2,2-
MethyJ-2-pentanone, 4-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Tetrachloroethene
fpluejie
Trichloroethene
Vinyl chloride

TOTAL PATHWAY EXPOSURE (mB/m"3)

(Sum avenge expsosure concentrations
from soil and groundweler routes.)

On-site (0 cm)

_ , . ConstructionCommercial ^^

9.3E-7" '"
8.7E-6

8.0E-7

Oil-site 1
(Ocm)

#VALUEI

----- - - -- -

Oil-site 2
(Ocm)

#VALUEI

- - - - — — —

Site Name: Sauget Area 1
Site Location: Sauget Illinois
Completed By: Marcus

Date Completed: 15-Nov-OO
Job ID: EE-05
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FIGURE Q-1.
IEUBK DISTRIBUTION OF BLOOD LEAD CONCENTRATIONS

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT
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TABLE Q-l (page 1 of 2)
IEUBK MODEL OUTPUT

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT
Indoor AIR Pb Cone: 30.0 percent of outdoor.
Other AIR Parameters:

Age Time Outdoors (hr) Vent
0-1 1.0
1-2 2.0

3.0
4.0
4.0

2-3
3-4
4-5
5-6

Rate
2.0
.0
.0
.0
,0

(m3/day)

4.0 7.0

Lung Abs.
32.0
32.0
32.0
32.0
32.0
32.0

DIET: DEFAULT

DRINKING WATER Cone: 129.00 ug Pb/L
Other WATER Parameters (non-default):

Age Water Consumption (L/day)
0-1 0.005
1-2 0.005
2-3 0.005
3-4 0.005
4-5 0.
5-6

.005
0.005

SOIL & DUST:
Soil: constant cone.
Dust: constant cone.
Age Soil (ug Pb/g)
0-1 72.0
1-2 72.0
2-3 72.0
3-4 72.0
4-5 72.0
5-6 72.0

House Dust (ug Pb/g)
72.0
72.0
72.0
72.0
72.0
72.0

Additional Dust Sources: None DEFAULT

PAINT Intake: 0.00 ug Pb/day DEFAULT

MATERNAL CONTRIBUTION: Infant Model
Maternal Blood Cone: 2.50 ug Pb/dL

CALCULATED BLOOD Pb and Pb UPTAKES:
Blood Level Total Uptake

YEAR (ug/dL) (ug/day)

0.5
1
2
3
4
5

-1:
-2:
-3:
-4:
-5:
-6:

2
2
2
2
1
1

.4

.5

.3

.2

.9

.7

4.40
5.86
6.25
6.18
5.40
5.39

Soil+Dust Uptake
(ug/day)

1.75
2.77
2.79
2.81
2.10
1.89



TABLE Q-l (page 2 of 2)
IEUBK MODEL OUTPUT

SAU6ET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

YEAR

3.5-1
1-2
2-3
3-4
4-5
5-6

Diet Uptake
(ug/day)

2.63
2.75
3.10
3.00
2.92
3.09

Water Uptake
(ug/day)

0.
0.
.00
.31

0.31
0.31
0.31
0.31

Paint Uptake
(ug/day)

0.00
0.00
0.00
0.00
0.00
0.00

Air Uptake
(ug/day)

0.02
0.03
0.06
0.07
0.07
0.09



I ADLt U-k
EVALUATION OF CONSTRUCTION WORKER EXPOSURE

TO LEAD IN GROUNDWATER
SAUGET AREA 1 EE/CA AND RI/FS
SAUGET AND CAHOKIA, ILLINOIS

SOLUTIA, INC

PbB baseline (ug/dL)

BSF (ug/dL per ug/day)

Inhalation - Excavation Air

Aa (unitless)
Va (m^S/day)
Ca

Uptake air (ug/day)

Ingestion - Water

Aw (unitless)
Iw (L/day)
Cw (ug/L)

Uptake water (ug/day)

Ingestion Soil

As (unitless)
Is (g/day)
Cs (ug/g)

Uptake soil (ug/day)

PbB (ug/dl)

Construction
Worker

2.2

0.4

0.32
20

0.00432

0.0030

0.2
0.005

129

0.014

0.12
0.1
72

0.095

2.24

Target Blood Lead Level as Defined by OSHA for Adult Workers:
a) Blood lead level of workers (male and female) intending to have children should

remain below 30 ug/dL.
b) OSHA allows 40 ug/dL as a "permissible" blood lead level in lead-exposed workers,

below which no further medical monitoring or workplace intervention is required.

The Centers for Disease Control has selected 10 ug/dl as the "level of concern" for young
children. Bowers et al. (1994) suggest that while the CDC criteria for children were not developed
for adults they may be useful as a screening ctechnique for adults.
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Sauget Area 1
HHRA-EE/CA and RI/FS ,,.•,,*:,.•„„.,;+*

APPENDIX U

COMPARISON OF GROUNDWATER DATA TO TACO CLASS I CRITERIA

U-1 March 30. 2001
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Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX U

COMPARISON OF GROUNDWATER DATA TO TACO CLASS I CRITERIA

This appendix presents screening tables for groundwater using TACO Class I Criteria.

Groundwater in Sauget Area 1 is classified as Class I by IEPA. Groundwater in Sauget Area 1 is not
used as a source of drinking water and there are ordinances in effect in the Villages of Sauget and
Cahokia that prohibit the use of groundwater as drinking water. The risk assessment evaluated
potential incidental exposure to constituents in groundwater via volatilization of constituents from
groundwater to indoor and outdoor air, and via direct contact with groundwater during excavation
activities. Therefore, the IEPA Class II groundwater criteria were used for the selection of COPCs in
groundwater for these scenarios.

In response to a request by IEPA, this appendix presents a sampling location-by-location comparison
of constituent concentrations in groundwater to the TACO Class I groundwater criteria presented in the
first table of this appendix entitled "Groundwater and Surface Water Standards". The screening tables
present:

• The frequency of detection and the arithmetic mean and maximum detected concentrations;

• An identification of essential nutrient status and comparison to background, as presented in
Appendix D;

• Comparison to the TACO Tier 1 Class I groundwater screening values; and

• An identification of whether or not a constituent is selected as a COPC and the reason why or
why not.

The screening tables are presented in the following order (location screening interval or sample
identification, which includes a sample depth designator, is provided where more than one sample was
included in the analysis):

Fill Area G

AA-GHL-S1 (AA-GHL-S1-12-16FT, AA-GHL-S1-22-26FT)

AA-GHL-S2 (AA-GHL-S2-12-16FT, AA-GHL-S2-22-26FT)

AA-GHL-S3 (AA-GHL-S3-20-24FT)

AA-SW-S1 (AA-SW-S1-14-16FT. AA-SW-S1-24-26FT)

EEG-101 (18-23FT)

EEG-102 (16.5-21.5FT)

EEG-104 (19-24FT)__________________

U-2 March 30.2001
J:\lndl_Service\Project Files\Solutia-6105\Sauget-6105-002\Commerrt Response\Appendix U.doc Revision 1



Sauget Area 1
HHRA-EE/CA and RI/FS

EEG-106

EEG-107

EEG-112

EE-05

Fill Area H

EEG-110

EE-01

EE-02

EE-03

Fill Area I

AA-I-S1

AA-I-S2

AA-I-S3

EE-12

EE-13

EE-14

EE-15

Fill Area L

EEG-103

EEG-105

EEG-109

EEG-111

AA-SW-S2

AA-SW-S3

(18-23 FT)

(23-28 FT)

(12-26FT)

(18-23 FT)

(18-23FT)

(28-33 FT)

(18-23 FT)

(27-32 FT)

(AA-I-S1-17-21FT, AA-I-S1-27-31FT)

(AA-I-S2-16-20FT, AA-I-S2-26-30FT)

(AA-I-S3-24-28FT)

(28-33 FT)

(23-29 FT)

(32.5-37.5 FT)

(24-29 FT)

(16.5-21.5FT)

(no construction log)

(17-22 FT)

(no construction log)

(AA-SW-S2-14-16FT, AA-SW-S2-22-26FT)

(AA-SW-S3-14-16FT, AA-SW-S3-22-26FT)

Residential Area Locations

SGW-S1 (SGW-S1-15FT, SGW-S1-20FT)

U-3
J:\lndl_Service\Project Files\Solutia-«105\Saijgel-6105-002\Comm«ntResponse\Appendix U.doc
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Sauget Area 1 __
HHRA-EE/CA and RI/FS Kaj7u.mju.vim

SGW-S2 (SGW-S2-15FT.SGW-S2-20FT)

DW-MCDO Unknown

DW-SCHM Unknown

DW-SETT Unknown

DW-WRIG Unknown

Four private non-potable use wells were sampled in this investigation. These wells are not used as a
source of drinking water, however, it was agreed that any COPCs identified these wells in the Class I
groundwater screen would be quantitatively evaluated in a drinking water scenario as an appendix to
the risk assessment. This evalaution is presented in Appendix V.

Lead was the only COPC identified in a residential well (DW-MCDO and DW-WRIG). Therefore, a
human heath risk assessment for drinking water will be performed for Lead in these two wells in
Appendix V.

March 30. 2001
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Table U-1
TACO Class I Groundwater Standards
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 1 of 4

CAS Number

71-55-6
79-00-5
75-34-3
75-35-4
120-82-1
96-12-8
106-93-4
95-50-1
107-06-2
78-87-5
542-75-6
106-46-7
93-72-1
95-95-4
88-06-2
94-75-7
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
95-57-8
95-48-7
91-94-1
106-47-8
83-32-9
67-64-1
15972-60-8
116-06-3
309-00-2
319-84-6
120-12-7
1912-24-9
71-43-2
56-55-3
50-32-8
205-99-2
207-08-9
65-85-0
1 1 1 -44-4
117-81-7
75-27-4
75-25-2
71-36-3
85-68-7
1 563-66-2
75-15-0
56-23-5
57-74-9
108-90-7
124-48-1
67-66-3
218-01-9

Constituent > .

1,1,1-Trichloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1 , 1 -Dichloroethylene
1 ,2,4-Trichlorobenzene
1 ,2-Dibromo-3-chloropropane
1 ,2-Dibromoethane (Ethylene dibromide)
1 ,2-Dichlorobenzene (o - Dichlorobenzene)
1 ,2-Dichloroethane (Ethylene dichtoride)
1 ,2-Dichloropropane
1 ,3-Dichloropropene
1 ,4-Dichlorobenzene (p - Dichlorobenzene)
2,4,5-TP (Silvex)
2,4,5-Trichlorophenol
2,4,6 Trichlorophenol
2,4-D
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chlorophenol
2-Methylphenol (o - Cresol)
3,3'-Dichlorobenzidine
4-Chloroaniline (p-Chloroaniline)
Acenaphthene
Acetone
Alachlor
Aldicarb
Aldrin
alpha-HCH (alpha-BHC)
Anthracene
Atrazine
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluroanthene
Benzoic Acid
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Bromodichloromethane
Bromoform
Butanol
Butyl benzyl phthalate
Carbofuran
Carbon disulfide
Carbon tetrachloride
Chlordane
Chlorobenzene (Monochlorobenzene)
Chlorodibromomethane
Chloroform
Chrysene

Class 1 (ugfl-)(a)

200
5

700
7

70
0.2
0.05
600
5
5
1

75
50

700
6.4
70
21
140
14

0.02
0.1
35
350
20
28
420
700

2
3

0.04
0.03
2100

3
5

0.13
0.2
0.18
0.17

28000
10
6

0.02
0.2
700
1400
40
700

5
2

100
140
0.02
1.5

GROUNDWATER WELL BY WELL screen class l.xls\gw sw
March 30, 2001

Revision 1



Table U-2
Comparison of Groundwaler Oala lo TACO Tier I Screening Clilerla for Class I Groundwaler

Area: G
Well: AA-GHI-S1

ENSR International
Page 1 of 1

Comtltamil
t ,2,4-Trichlorobenzene
1 ,2 DicfikjroDenzene
Aluminum
3arfum
Calcium
Chlorobenzene
Chromium
Cis/Tians-1.2-Dichloroe1hen
Cobalt
Copper
deKa-BHC
gamma-BHC (Lindane)
Iron
Magnesium
Manganese
Molybdenum
Nickel
9enlachlorophenol
'olassium
Sodium
TetracNoroethene
Toluene
Total PCBs
Tolal TCDD-TEQ
Trichloroelhene

Number of
Sflfflpltt

it
2
2
2

2
2
2
2
2
2
2
1
2
2
2
1
2
1
2

Summa

Number
of Detect*

1
1
1
2
2

1
2
2
2
1
2
1
2
2
2
1
1
1
2

Y Statistic*

Avenge
(u»rt-)

1.30E+00
1.20E+00
1.38E«02
1 18E«02
1.33E+05
9.40E-01
3606*00
7.10E-01
3.50E*00
2.30E*00
190602
1986-02
760E+02
2.75E*04
3.86E+02
1.05E»01
1.03Et01
2.95E-01
4.73E»03
1.336*04
1 026*01
6.85E-01
109E*00
3.93E-06
120E*00

Maximum
«"X)

Detection
(ugfg

1.30EtOO
t 20E»00
1.95E»02
1.35E+02
1.40EtOS
9.40E-01
3.606+00
7.10E-01
3.50E+00
2.30E*00
3.ZOE-02
3.00E-02
7.70E+02
3OOE+04
7.30E+02
1.606*01
1.156*01
295E01
625E*03
1.SSE*04
1.30E*01
6.8SE-01
1.18E.OO
3936-06
1.90E*00

to
ConMltuent
•n EtMnlhl

Nutrient
(EN)?

No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No
No
No
No
No

Background
(BK)

Concentration
(ug/L)

ND
ND
ND

6 17E*02
4.27E+05

NO
1.05E»02

NO
1.14E*01

ND
1256-02
101E-02
220E+04
9.23E*04
1 7SE+03

NO
1.306*02

ND
1 23E*05
1.306*05

ND
NO
ND

5.02E-07
NO

COPC 5*4*1

1*11*10 BK?

No
No
--
No

No
--

Yes
Yes
No
No
No-

No
-•
No
No

Yes

•Iton-Ch

P*n
ENrBK?

No
No
No
Yes
Yes
No
Yes
No
Yes
No
No
No
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
No

ronte Exposure Scr

TACO Clas* 1
Oroundwater
Criteria (ugA)

7.00Et01
6.006*02
360E*04
200E*03

NA
1 OOE*02
1 0OE*02
7.00E*01
1.00E*03
6.506*02
3.00E-02
200E-01
500E*03

NA
1.50E*02
180E*02
t.OOE*02
I.OOEtOO

NA
NA

5.006*00
100E«03
SOOE01
3006-05
5.00E*00

ten

l*Mu>
CUM 17

No
No
No
No

No
No
No
No
No
Yes
No
No

Yes
No
No
No

Yes
No
Yes
No
No

COPC7
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No

Reason
<Tler 1
<Tier 1
<Tier 1
<Tier 1

EN
<Tter
<Tier
<Tier
<Tier
<Twr
>T«[
<Tiet

EN
EN
BK

<Tler 1
<Tler 1
<Tier1

EN
EN

>Tier 1
•cTier 1
>Tier1
<Tler1
<Tier 1

GROUNDWATER WELL BY WELL screen class l.xls\AA-GHL-S1
March 30, 2001

Revision 1



Table U-1
TACO Class i Groundwater Standards
Sauget Area 1 EE/CA and Rl/FS
Human Health Risk Assessment

ENSR International
Page 2 of 4

CAS Number

1 56-59-2
75-99-0
72-54-8
72-55-9
50-29-3
53-70-3
60-57-1
84-66-2
84-74-2
117-84-0
88-85-7
115-29-7
145-73-3
72-20-8
100-41-4
206-44-0
86-73-7
58-89-9
76-44-8
1024-57-3
118-74-1
77-47-4
67-72-1
193-39-5
78-59-1
72-43-5
74-83-9
75-09-2
91-20-3
98-95-3
621-64-7
122-39-4
87-86-5
108-95-2
1918-02-1
1336-36-3
129-00-0
122-34-9
100-42-5
127-18-4
108-88-3
8001-35-2
156-60-5
79-01-6
108-05-4
75-01-4
1330-20-7

Constituent

cis-1 ,2-Dichloroethylene
Dalapon
ODD
DDE
DOT
Dibenzo(a,h)anthracene
Dieldrin
Diethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Dinoseb
Endosulfan
Endothall
Endrin
Ethylbenzene
Fluoranthene
Fluorene
gamma-HCH (Lindane)
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachtorocyclopentadiene
Hexachloroethane
lndeno(1 ,2,3-c,d)pyrene
Isophorone
Methoxychlor
Methyl bromide (Bromomethane)
Methylene chloride (Dicnloromethane)
Naphthalene
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
Picloram
Polychlorinated biphenyls (PCBs)
Pyrene
Simazine
Styrene
Tetrachloroethylene (Perchloroethylene)
Toluene
Toxaphene
trans-1 ,2-Dichloroethylene
Trichloroethylene
Vinyl acetate
Vinyl chloride
Xylenes (total)

Class! (ug/L)(a)

70
200
0.11
0.04
0.12
0.3

0.02
5600
700
140
7

42
100
2

700
280
280
0.2
0.4
0.2

0.06
50
7

0.43
1400
40
9.8
5

25
3.5
10
10
1

100
500
0.5
210
4

100
5

1000
3

100
5

7000
2

10000

GROUNDWATER WELL BY WELL screen class l.xls\gw sw
March 30, 2001

Revision 1



Table U-3
Cofnpanson of Groundwaler Data to TACO Tier I Screening Criteria lor Class I Groundwaler

Area: G
Wel: AA-GHL-S2

ENSR International
Page 1 of 1

!

Consllluent '
Aluminum
Arsenic
Barium
Calcium
Cis/Trans-1 ,2-Dichloroethene
Cobalt
ron
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Trfchtoroelhene
Vanadium
Zinc

Summary Statistic*

NunHMrol
4MM *̂AJ— 'VIBB

2
1
2
2
2
2
2
2
2
2
2
2
2
2
1
t

Nunibtf
o< Detects

1
1
2
2
2
2
2
2
2
2
2
2
2
2
1
1

Average
(ug/L)

850E+02
380E*00
124E+02
1 256+05
123E.OO
360E*00
1 49E+03
270E«04
710E+02
45OE+00
9.50E*00
4.00E+03
775E+03
120£*00
4.00E+00
9.10E+00

Itaxhnum
(MAX)

DtttCWHt

(u«A)
I60E*03
380E»00
160£t02
I.40E+OS
190E»00
420E+00
270E+03
320E»04
120E«03
4.5OE+00
980£*<K)
500E+03
8.20Et03
I.ME +00
400EtOO
910E»00

COPC Siloctlon • Chronki Emoture Scr«»n

1*
COMtHwnl
•nEiMntW

NulrlMll
(EN)T

No
No
No
Yes
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No
No

Background
(BK)

CooCMltmirOfl
(pg/L)

NO
1.17E*01
617E+02
4.27E+05

NO
1 14E+01
220EtM
923E+CW
1 7SE*03

ND
1.30E-»02
1.23E«05
1.30Et05

ND
ND
ND

ItMuoBK?
--
No
No
No

No
No
No
No

• No
No
No

Pu«
EN*K7

No
Yes
Yes
Yea
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
No
No

TACO CtoM 1
Gmundmrter
CriMKug/L)

360£*M
S.OOEtOI
2.00E+03

NA
7.00E+01
100E*03
500E»03

NA
1.50E+02
1 BOE*02
100E*02

NA
NA

S.OOEtOO
490E»01
5.00E403

l«Max>ClaulT
No
No
No

No
No
No

Yes
No
No

No
No
No

COPC?
No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No

)«••»«>
<Tler1
<Tlerl
<Tler 1

EN
<TfeM
<Ttof 1

EN
EN
BK

<Tier1
•cTierl

EN
EN

<Ttor1
<Tler1
<Tler1

GROL .TER WELL BY WELL screen class l.xls\AA-GHL-S2
•i 20, 2001
tovision 1



Table U-1
TACO Class I Groundwater Standards
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 3 of 4

CAS Number

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-42-8
7440-43-9
16887-00-6
18540-29-9
7440-47-3
7440-48-4
7440-50-8
57-12-5
7782-41-4
7439-89-6
7439-92-1
7439-96-5
7439-97-6
7440-02-0
14797-55-8
7782-49-2
7440-22-4
14808-79-8
7440-28-0
7440-62-2
7440-66-6

79-34-5
541-73-1
93-76-5
94-82-6
91-58-7
91-57-6
88-74-4
106-44-5
108-10-1
100-01-6
5103-71-9
7429-90-5
191-24-2
319-85-7
86-74-8
540-59-0
319-86-8
132-64-9
1918-00-9
120-36-5
131-11-3
1746-01-6
959-98-8
33213-65-9
7421-93-4
53494-70-5

Constituent

Inoroanics
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chloride
Chromium, ion, hexavalent
Chromium, total
Cobalt .
Copper ''
Cyanide
Fluoride
Iron
Lead
Manganese
Mercury
Nickel
Nitrate as N
Selenium
Silver
Sulfate
Thallium
Vanadium
Zinc
Constituents Lacking TACO Standards
1 ,1 ,2,2-Tetrachloroethane
1 ,3-Dichlorobenzene
2,4,5-T
2,4-DB
2-Chloronaphthalene
2-Methylnaphthalene
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4-Methyl-2-pentanone (MIBK)
4-Nitroaniline
Alpha Chlordane
Aluminum
Benzo(g,h,i)perylene
beta-BHC
Carbazole
Cis/Trans-1 ,2-Dichloroethene
delta-BHC
Dibenzofuran
Dicamba
Dichloroprop
Dimethylphthalate
Dioxin
Endosulfan I
Endosulfan II
Endrin aldehyde
Endrin ketone

Class! (ug/L)(a)

6
50

2000
4

2000
5

200000
NA
100

1000
650
200
4000
5000
7.5
150
2

100
10000

50
50

400000
2

49
5000

0.055
1500
360
290
490
39
2.1
350
160
2.1
10

36000
1050
0.15
3.4
200
0.15
24

1100
NA

360000
0.00003

210
210
10
10

(n)
(b)
(n)
(n)
(n)
(c)
(n)
(d)
(n)
(n)
(e)
(n)
(f)
(g)
(n)
(h)
(g)
(n)
(n)
(I)
(n)
(m)
(i)
(i)
(i)
(i)

GROUNDWATER WELL BY WELL screen class l.xls\gw sw
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Table U 4
Comparison ol Groundwaler Data lo TACO Tier I Screening Chlena lor Class I Groundwaler

Area: G
Well: M-GHL-S3

ENSR International
Page 1 ol 1

ContWiMM
Barium
bls(2-Ethythexyl)pMhalate
Calcium
Cobalt
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Total PCBs

Summary SMMfc*

Number ol
Sample*

1
1
1
1
1
1
1
1
1
1
1

Number
ol Detect!

1
1
1
1
1
1
1
1
1
1
1

Average
<««fl4

130E*02
B.OOE-01
1.70E40S
580E+00
2.00E+02
3.70E+04
1.SOE+03
1.20E»01
1.20E*04
1 90E+04
1.23E+00

Maximum
(MAX)

•Muciion
0*t)

1.30E.02
8.00E-01
1.70E*05
S.eOEtOO
2.00E*02
3.70E+M
t.50E+03
1.20E401
1.20E«04
1.90E+04
123E+00

1*
CorwUtueot
anE*MiMI*l

NMritnl
(6N)7

No
No
Yes
No
Yes
Yes
No
No
Yes
Yes
No

Background
(BKJ

ConcMitffwon("««-)
617E+02

NO
<27EtO5
1 14E*01
2.20E+M
9.23£*M
1.75E+03
1.30£t02
1.23E+05
l.aOEtOS

ND

COPC SMtcUon - Chronic Exposure Screen

•„ ; ' ; . . . •;,',

:::-l! • ;.'- .' '

UMooBK?
No
-
No
No
No
No
No
No
No
No

•

PMS
EN/BK?

Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

TACO Clm* 1
Qroundwater
Crll«ri«(ug/L)

200E«03
S.OOEtOO

NA
1.00E+03
5.00E»03

NA
1 50E+02
100E+02

NA
NA

500E-01

l*M«x>CMiMl?
No
No

No
No

Yes
No

Yes

cqpc?
No
No
No
No
No
No
No
No
No
No
Yes

RtMon
•cTterl
<Tler1

EN
<Tterl

EN
EN
BK

<Tier1
EN
EN

>T(erl

GROUNDWATER WELL BY WELL screen class l.xls\AA-GHL-S3
March 30. 2001

Revision I



Table U-1
TACO Class I Groundwater Standards
Sauget Area 1 EE/CA and RI/FS
Human Health Risk Assessment

ENSR International
Page 4 of 4

CAS Number

5103-74-2
93-65-2
7439-98-7
85-01-8

Constituent

Gamma Chlordane
MCPP
Molybdenum
Phenanthrene

Class 1 (ug/L) (a)

10
36
180

10500

(e)
(n)
(n)
(k)

Notes:
CAS - Chemical Abstracts Service.
NA - Not Available.
ND - Not Determined.
TACO - Illinois Tiered Approach to Corrective Action.
(a) - Title 35, Subtitle G, Chapter I, Part 742 Illinois Tiered Approach to Corrective Action Objectives (TACO) Tier 1 values

from Appendix B, Table E.
(b) - No TACO value available. Therefore, the TACO value for 1,2-dichlorobenzene has been used due to structural similarity.
(c) - No TACO value available. Therefore, the TACO value for naphthalene has been used due to structural similarity.
(d) - No TACO value available. Therefore, the TACO value for 2-methylphenol has been used due to structural similarity.
TACO - Ilinois Tiered Approach to Corrective Action.
(f) - No TACO value available. Therefore, the TACO value for pyrene has been used due to structural similarity.
(g) - No TACO value available. Therefore, the TACO value for alpha-HCH has been used due to structural similarity.
(h) - TACO value for cis-1,2-dichloroethylene.
(i) - No TACO value available. Therefore, the TACO value for endosulfan has been used due to structural similarity.
(j) - No TACO value available. Therefore, the TACO value for endrin has been used due to structural similarity.
(k) - No TACO value available. Therefore, the TACO value for anthracene has been used due to structural similarity.
(I) - No TACO value, PRG value, appropriate surrogate, or dose response value available.
(m) - Drinking Water Standards and Health Adivories. Office of Water, EPA 822-BOO-001, Summer 2000. Maximum

Contaminant Level (MCL).
(n) - No TACO value, and no appropriate structural surrogate. Therefore, Region IX Preliminary

Remediation Goal (PRG), October 1, 1999, used.

GROUNDWATER WELL BY WELL screen class l.xls\gw sw
March 30, 2001

Revision 1



Table US
Comparison ol Groundwaler Data to TACO Tier I Screening Criteria tor Class I Groundwater

Area: G
Well: AA-SW-S1

ENSR International
Page 1 of 1

COIUUtUMll

Acetone
Aluminum
Arsenic
Barium
Calcium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
3henanthrene
Potassium
Sodium
Vanadium
Zinc

Number o<
Sample*

2
2
1
2
2
2
2
2
2
2
2
2
2
1
2
2
2
2

SWIM

UiiiWiiirnuiffiDW
o< Detect*
i
i
i
2
2
*
2
2
1
2
2
t
2
1
2
2
1
1

vSUrtteUe*

Avenge
<ug/L)

2.6SE+01
2.456*03
4.50E+00
2.40E*02
1.35E*OS
7.35E*00
2.6SE+00
49IE+03
5.10E+00
360E»04
700E+02
S.10E*00
1.75E»01
4.20E-01
S.75E403
1 IOEt04
90OE+00
230E+01

Itajdmum
(MAX)

»H-*-r«|n —
IMfBCIIOn

ovm
280E+01
480E+03
450E+00
3.10E402
I.40E+05
970E*00
430E+00
910E+03
7.70E+00
390E*04
780E+02
S.20E400
230E«01
420E-01
620E+03
120E«04
130EtOI
36OE*01

I*
ConttMuwil
•nEMOTUd

Nulrient
(EN)?

No
No
No
No
Yes
No
No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
No

COPC Selection - Chronic EwoMira Screen

Background
(BK)

ConcciiuMlon
(ugJL)

NO
NO

1.17E»01
6-17E+02
427E«05
1.14E«01

NO
220E«04

NO
923E*04
1.7SE+03

NO
130E»02

NO
t.23E«OS
1 30E+05

NO
NO

l«Mex>BK?

No
No
No
No

No

No
No

No

No
No

P*M
EfMK?

No
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No

TAOOCW.1
.QrfumMiter

7OOE+02
3.60E-t04
5006*01
200E+03

NA
lOoE+03
6.50E402
500E+03
7.50E+00

NA
1 50£t02
1.80E+02
100E+02
2.10Et03

NA
NA

490E+01
5.00E+03

i*iin>cie.t*n
No
No
No
No

No
No
Yes
Yes

Yes
No
No
No

No
No

COPC?
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No

B̂ iUuukHVBvoci
<T»r 1
<Tler1
<Tier1
<Tler1

EN
<T!er 1
<TteM

EN
>Tier 1

EN
BK

<Tier 1
<T!erl
<Tler 1

EN
EN

<Tier 1
<Tlee1

GROl TER WELL BY WELL screen dass I xls\AA-SW-S 1
-h 30, 2001

Revision 1



Table U-6
Comparison of Groundwater Dala lo TACO Tier I Screening Criteria lor Class I Groundwaler

Area: G
Wel: EEG-101

ENSR International
Page 1 ol 1

ConttituMit
2.4,5-TP(Silvex)
4.4'-ODE
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
delta BHC
EndosuKan 1
Endrin aldehyde
Heptachlor
Iron
Magnesium
Manganese
Molybdenum
Nickel
^otassium
Sodium
Total TCOD-TEQ

Summary Stattdfc*

Number 01
Sampl**

1
1
1
1
I
1
1
I
1
i
i
1
1
1
t
1
i
i
1
i
1

Number
of Detect*

1

Average
__<Ug/U

1.40E-01
4006-03
580E+02
210E+01
1.30E+02
1.20E+05
5.30E+00
4.40E+00
1.50E+00
8.20E-03
1606-03
3.80E-03
1206-03
640E+03
250E+04
240E+03
5.20E+00
2006+01
400E+03
1.60E+04
6.46E-06

Maximum
(MAX)

Defection
(ug/U

1.40E-Ot
4.00E-03
580E+02
2.10E+01
1.30E+02
1.20E+05
5.30E*00
4.40E+00
1.5OE+00
8.20C-03
1.60E-03
380E-03
1206-03
6.40E+03
2.SOE«04
2.40Et03
5.20E»00
2.00E*01
4.00E403
1.60E+04
646E-06

l«
Conslltutnt
•nEmenlial

Nutfwdt
(EN)7

No
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
No
Yes
Yes
No

Background
<BK)

ConctntraHon
<M0«J

320E-01
NO
ND

1.17E+01
617E+02
427E40S
1056+02
1 14E+01

ND
1.25E-02

NO
NO

260E-02
220E+04
923E«04
1.75E403

ND
130E+OZ
123E+05
1 .306+05
5.02E-07

COM SdtetkMi • Chronic Exposure Scram

KMBOBK?
No
--

Y»s
No
No
No
No
-

No

No
No
No
Yes

No
No
No
Yes

Pit*
EWBK7

Yes
No
No
No
Yes
Yes
Yes
Yes
No
Yes
No
No
Yes
Yes
Yes
No
No
Yes
Yes
Yes
No

TACOCIatsl
Qroundwaler
Criteria (ug/L)

500E+01
400E-02
360E+04
500E+01
200E+03

NA
1 OOE+02
1 OOE+03
650E+02
300E-02
420E+01
2006+00
400E-01
S.OOE+03

NA
1.50E+02
180E+02
1 OOE+02

NA
NA

3.00E-05

WMax>CUMi(T
No
No
No
No
No

No
No
No
No
No
No
No
Yes

Yes
No
No

No

COPC7
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No

RMiOfl
<Tler1
<TleM
<Tier 1
<Ttof t
<Tiet 1

EN
<Tier 1
<Tier 1
<Tler 1
<Tler 1
<Tler t
<Tier 1
<Tler1

EN
EN

>Twr1
<Tier t
<Tler 1

EN
EN

<Tler1

GROUNDWATER WELL BY WELL screen class l.xls\EEG-10l
March 30, 2001

Revision 1



Table U-7
Comparison ol Groundwater Data to TACO Tier I Screening Criteria lor Class I Groundwaler

Area: G
Wel: EEG-102

ENSR International
Page 1 ol 1

Constituent
1.2,4-TcichkKobenzene
1,4-Dchtoroberaene
alnha-BHC
Arsenic
3arium
Calcium
Chtorobenzene
Cobalt
ron

Magnesium
Manganese
Molytxlenom
Nickel
Potassium
Sodium
Total TCOD-TEQ
Zinc

Summary Statistic*

Sample*
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Number
of Dtttcti

11i

ii

Average
(ugrtj

1006+01
S80E+01
107E-05
280E+01
95OE+01
B40E+04
I.IOEtOI
S.OOEtOO
6506t03
180E*04
8.30E«02
950E«00
1 TOEtOl
6.70E+03
1.80E*04
1.07E-05
190E*01

iMniTMMn
(MAX)

Detection
(ug/L)

I.OOE*01
SSOEtOI
1.07E-05
2.80E*01
950E»01
8.40Et04
1 10Et01
S.OOEtOO
650E+03
1.80E+04
830E+02
S.SOEtOO
1 70E+O1
6.70E-f03
180E+04
1.07E-05
1.90E«01

COPC S*l«cUon • Chronk Gxpoaun Scram

I*
ComtltuOTl
anEM*iMM

Nulnwn
(BOT

No
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No

Background
(BK)

Concentration
(U9/U

NO
NO
NO

1 17E»01
6.17E+02
427E»05

NO
1 14E»01
220E«04
9.23E+04
1 75E403

NO
I.30E+02
123E«05
I3OE«O5
S.02E-07

NO

l*Max>BK?

Yes
No
No
•-

No
No
No
No

No
No
No
Yes

Pa**
EMM

No
No
No
No
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
No

TACOCtettl
tkWrnhnrter
Crt»«h(ugrt.)

r.ooEtoi
7.60E»01
3.00E-02
500E-.01
2.00E«03

NA
1.00E*02
100E+03
S.OOEtOa

NA
1.50E+02
180E+02
100E+02

NA
NA

3.00E-05
5 OOE*03

IsMwoClaul?
No
No
No
No
No

No
No
Yes

Yes
No
NO

No
No

COCO?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Retaon
<Tler1
<Tler1
<Tter1
<Tier 1
<Tier 1

EN
<Tler 1
•cTlerl

EN
EN
BK

<Tlef 1
<TleM

EN
EN

<Tler1
<Tler1

GROl TER WELL BY WELL screen class l.xls\EEG-102
>J 30, 2001

Revision I



Table U 8
Comparison o( Groundwater Data lo TACO Tier I Screening Crileria for Class I Groundwater

Area: G
Well: EEC-104

ENSR International
Page 1 ol 1

Constituent : '
4.4'-DDE
alpha-BHC
Aluminum
Barium
Calcium
Cobalt
Dwldrtn
Endosurlan II
Endrtn aldehyde
Endrin Kelone
gamma-BHC (Linda™)
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Total TCDD-TEQ
Zinc

Summary SlaUtlic*

Number ol
Simple*

Numlwr
of Detect*

1

Average
<u*U

3906-03
8.00E-04
3.10E*01
I.BOEtOZ
1.50E«05
250E+00
260E03
690E-03
1 10E-02
930E-03
900E-04
1.00E*02
3.80E*04
7.20E*02
1 50E*01
4.50E*03
I20E404
240E-OS
I.10E+OI

Maximum
(MAX)

Detection
(UflAJ

3.90E-03
8.00E-04
3.10£t01
1.60Et02
LSOEtOS
250E+00
Z.60E-03
6.90E-03
I.10E-02
9.30E-03
9.00E-04
1.00E*02
3.80E*04
7.20E402
150E*01
450E*03
120E*04
240E05
MOEtOI

COPC Sttoclkm - Chronic Expowm Screen

to
Cormlluent
•nEMnnttal

Nutrient
(EN)T

No
No
No
No
Yes
No
No
No
No
No
No
Yes
Yes
No
No
Yes
Yes
No
No

Background
(BK)

ConcAnMttOf) •
(««rl)

NO
NO
NO

6.17E.02
4.27Et05
1.I4E+01

NO
NO
NO

5.21 E 02
101E02
220E.04
923E+04
1.75E-103
130£*02
123E405
1.30E«05
S.OZE-O7

NO

taM^Bk?
~

No
No
No
-
-

No
. No

No
No
No
No
No
No
Ye*

•-

>•**
EN/BK?

No
No
No
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No

TACO Clan I
Qroundwater
Criteria (UOA-)

400E-02
3.00E-02
360Et04
200E*03

NA
1 OOEf03
200E-02
420E+01
200E«00
200E400
2.00E-01
500E.03

NA
1 60E*02
1 OOE*02

NA
NA

3.00E-05
500E<03

KMjuoClaul?
No
No
No
No

No
No
No
No
No
No
No

Yes
No

No
No

COM?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

_RriAVOf1

<TieM
<Tler 1
<Tler 1
<Tlsr 1

EN
<Tler 1
<Tk>M
<Tk>r1
<Tler1
<Tier1
<Tler1

EN
EN
BK

•cTlet 1
EN
EN

<TteM
<T«r1

GROUNDWATER WELL BY WELL screen class I xls\EEG-104
March 30, 2001

Rovision 1



Table U 9
Comparison ol Groundwaler Data to TACO Tier I Screening Criteria lor Class I Groundwater

Area: G
Wel: EEG-106

ENSR International
Page t of 1

Constituent
1,2,4-Tnch4orobeazene
1,2-Dicrtoioberuene
1 ,4 DicNorobenzene
2,4,6 Trtchlmoptienol
2,4-Dichlorophenol
2-Chloraphenol
alpha-BHC
Arsenic
3ariurn
Benzene
bela-BHC
Calcium
Chkjrobenzene
della-BHC
Dinoseb
gamma-BHC (Lindane)
Iron
Lead
Magnesium
Manganese
'enlachlorophenol
Potassium
Sodium
Total TCDD-TEQ

NunvMrof
Sam)***

8MMM

Number
CrlMMta

1
1
1
1
1
1
1
1
1

1

Y Statistics

AWAQft

(u<A)
470E+01
4.60E+00
330E+02
4.70E-01
1.106+01
230E+00
6306+00
420E+01
1.30E+02
930E+00
3.80E-01
280E+05
18O6+02
1 306-01
3206-01
680E-02
5.606+04
3006+00
6006+04
2106+03
670602
140E+O4
2306+05
1036-05

Maximum
(MAX)

Detection
(U9/U

4706+01
46OE+00
330E+02
4.70E-01
1 10E+01
2306+00
8306+00
4206+01
1306+02
930E+OO
360E-01
2806+05
1806+02
130E-01
320601
680E-02
5.60E+04
3.00E+00
600E+04
2 10E+03
6.70E-02
1.406+04
230E+05
1.03E-OS

to
Constituent
«n FwnBal

NlllfMftt<EM)r
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
Yes
No
No
Yes
Yes
No

Background
(BK>

Cone MI tit Uon
<ug»D

NO
ND
ND
ND
ND
ND
ND

1.17E+01
6.17E+02

ND
ND

«.27E»05
ND

1.25E-02
ND

1.01E-02
2.2OE+04

ND
9.236+04
1.75E+03

ND
1.23E+OS
1 3OE+05
5.02E-07

COPCSMecl

toMur>BK?

Yes
No

No

Yes

Yes
Yes

No
Yes

No
Yes
Yes

on-Chrt

Pan
ENtBKT

No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
Yes
No
Yes
No
No
Yes
Yes
No

>nle ExpOMinSc

TAOOCttMf
Oraundvratw
Criteria (KJ/L)

7.ooe«oi
600E+02
750E+01
6.4OE+OO
2 IDE +01
3SOE+01
3006-02
5006+01
2.006+03
5006+00
3.00E-02

NA
10OE+02
3.00E-02
700E+00
200E-01
5.00E+03
7.50E+00

NA
15OE+02
1.00E+00

NA
NA

3.00E-05

r««n

HMtx>CI*Mlt
No
No
Yes
No
No
No
Yes _,
No
No
Yes
Yes

Yes
Yes
No
No
Yes
No

Yes
No

No

COPC?
No
No
Yes
No
No
No
Yes
No
No
Yes
Yes
No
Yes
Yes
No
No
No
No
No
Yes
No
No
No
No

Reason
<Ti«1
<Tleil
>Tler 1
<Tier 1
<Tier1
<Tier 1
>7wr1
<Tiei1
<Tier1
>Tier 1
>Tier 1

EN
>Tier 1
>Tier1
<Tler 1
<Tier1

EN
<Tler 1

EN
>Tler 1
<Tler 1

EN
EN

<Tier 1

GROL TER WELL BY WELL screen class l.xls\EEG-106
, 2001

Revision 1



Table U-10
Comparison ol Groundwaler Oala to TACO Tier I Screening Criteria lor Class I Groundwaler

Area: G
Wen: EEG-107

ENSR International
Page 1 ol 1

Constituent
1 ,2,4-Trichlorobenzene
t,2-Dtehlorobenzene
1,4 Dichtoroberizene
2,4.5-T
2.4-D
2,4-Oichlorophenol
2-Chloropnenol
2-Melhylphenol (o-cresol)
3 MelhylpnenoN-Melhyl phenol
4 Chtoroanlline
4 Melhyl 2 pemanone (MIBK)
Acetone
alpha-BHC
Aluminum
Anlimony
Arsenic
Barium
benzene
Cadmium
Calcium
Chkxobenzerw
Chromium
Cis/Trans- 1 ,2-Otehloroelhene
Cobalt
Copper
della-BHC
5ichk>roprop

ron
.ead
Magnesium
Manganese
Molybdenum
Naphthalene
Nickel
Penlachlorophenol
Phenol
Potassium
Selenium
Sodium
TetracMoroelhene
Toluene
Total TCOD-TEQ
Trichloroelhene
Vanadium
Vinyl chloride
Xylenes, Total
Zinc

Summary Statistics

Number ol
Scfnpws

1
1
1
1
1
1
t
t
1
i
i
t
1
1
1
I
1
1
i
t
t
1
t
1
i
i
1
1
1
1
i
i
t
1
1
2
1
1

Number
of Detects

1
t
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
t
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
t
1
2
1
1
t
1
1
1
1
1
1
1
1
1

Average
<uj/L)

I.80E+02
300E402
860E»02
240E+01
1.20E402
360E»03
6.30E402
230E402
240E403
230E+04
I30E.03
590E+02
600E.OO
6.IOE+02
B.60E+00
1.40E«01
4.20E402
3.70E403
2.60E«00
520E+05
4.30£*03
220E*OI
190E+02
1.40E«02
1.10E*01
1.70E+OI
4.70E*01
3.20E*01
270E+05
2.40E*Ot
4906*04
610E+03
5.60E401
2.IOE»03
1.20E+02
1.01E*03
1.40E*04
280E*04
SOOE+OO
150£*05
I.70E«02
850E*03
36SE-03
200E.02
3.30E*02
4.10EtOt
1.30E+02
1.30E403

Maximum
(MAX)

Detection
<«i«A(

1.80E402
3.00E402
8.50E402
2.40E*01
1.20E+02
3.60E403
630E+02
230£*02
240E»03
230E404
130E«03
590E+02
600E400
6.IOE402
8.60E«00
1 40Et01
4.20E+02
370E+03
260E400
520E«05
4.30E«03
2.20E40I
1 90Et02
1 40E*02
1 IOE»01
1.70E+01
470E+OI
320E401
270E+05
240E«Ot
4906*04
6IOE»03
5.60E»01
2 IOE«03
1 20E+02
200E+03
).40E*04
280E*04
500E*00
1SOE40S
1 70E*02
850E*03
3.65E03
2.00E*02
330E»02
4 lOEtOI
1 306+02
1.30E+03

COPC Brttctlon - Chronic Exposure Screen

It
ConstHutnl
an EMMilM

Nutrient
<EM>?

No
NO
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
NO
NO
NO
No
No
No
res
No
Yes
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No

Background
(BK)

ConcenlntUon
(«*L)

NO
ND
ND

4206-01
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND

1.17E»01
S.17E«02

NO
ND

427E*05
ND

t.OSE+02
ND

1.I4E+OI
ND

I25E-02
ND
ND

2.20Et04
ND

9.23E+04
l.75£*03

ND
ND

1 30E+02
ND
ND

1.23E+05
ND

1 30E+05
ND
ND

5.02E-07
ND
ND
ND
ND
ND

I*M*X>BK?
•-

Yes

-

Yes
No
-
--

Yes

No
•-

Yes
••

Yes
-•

Yes
--
No
Yes

No
-

No
-•

Yes

Yes
-•
•-

Pats
ENrBK?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
Yes
No
No
No
Yes
No
No
Yes
No

Yes
No
No
No
No
No
No
No
No

TACO CIMS 1
Qroundwdw
Criteria (ugA.)

7.00E«01
600E+02
750E*01
360E+02
7.00Et01
210E+01
350E+OI
3SOE402
350E402
2 80E+01
1 60E402
700E+02
300E-02
3.60E404
6.00E400
500E*OI
200E403
5.00E400
SOOE+OO

NA
t.OOE+02
1.00E+02
700E»Ot
1.00E403
650E.02
300E-02

NA
700E402
5.00E403
7.50E400

NA
1 50E402
t 80E402
250E401
t OOE402
VOOEtOO
IOOEt02

NA
500E401

NA
500E400
1 OOE+03
300E-05
500E+00
490E401
200E400
100E404
500E403

l*Majr>
CI*Mlf

Yes
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
Yes
No
No
Yes
No

Yes
No
Yes
No
No
Yes

No
Yes
Yes

Yes
No
Yes
Yes
Yes
Yes

No

Yes
Yes
Yes
Yes
Yes
Yes
No
No

COPC?
Yes
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
Yes
No
No
Yes
No
No
Yes
No
Yes
No
No
Yes
No
No
No
Yes
No
Yes
No
Yes
No
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
No
No

Reason
>Tlert
<Tiert
>TteM
<TteH
>Tierl
>T«r 1
>Tier 1
<Tier 1
>Tter 1
jTier 1
>Tier1
<Tier 1
;Tler 1
<Tier 1
>Tler 1
<Tier t
<Tier 1
>Tter 1
<Tierl

EN
>Tier 1
<T(eil
>TieM
<Tier 1
<Tier 1
>Tler 1
NoD/R
<Tier 1

EN
>Tier t

EN
>Tier 1
<Tier 1
>Tier 1

BK
>Tier 1
>Tier 1

EN
<Tier 1

EN
>Tier 1
>Tier 1
>Tier t
>Tier1
>T»M
>Tier1
eT.erl
<Tier1

GROUNDWATER WELL BY WELL screen class l.xls\EEG-107
March 30, 2001
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Table U-11
Comparison ol Groundwater Data to TACO Tier I Screening Criteria tor Class I Groundwater

Area: Q
Well: EEG-112

ENSR International
Page 1 ol 1

ComlHuMM

Arsenic
Barium
Benzene
Calcium
Chlorobenzene
Iron
Magnesium
Manganese
Molybdenum
Potassium
Sodium
Total TCDO-TEQ

NumbAf off
Sample*

Sumnw

Number
ofDttocM

ySMtelfcs

Av0raQt
(uoAJ

5506*01
340E«02
1906+00
1006+05
2806.00
2706+04
230E404
1.10E-.03
3106+00
63OE+03
5806+04
3.90E-06

Maximum
(MAX)

Detection
(ugVL)

5.50E+01
3.40Ei02
1.90E.OO
100E+05
280E*00
270E*04
2.30E«04
1.10E«03
3.10E400
6.30E«03
5.NE404
3.90E-06

tt
ConMlhMnl
•nEntnlM

NuMiirt
ffNfl

No
No
No
Yes
No
Yes
Yes
No
No
Yes
Yes
No

Background
::0*»CortotfitraHon
(*"9«.)

1 17E*01
6.17E«02

NO
4.27E+05

ND
2.20E404
923E*04
175E403

ND
1.23E+05
130E+05
5.02E-07

COPCSeleoll

liMaioBK?

Yes
No

No

Yes
No
No

No
No
Yes

lon-Chn

Pas*
EN/MM

No
Yes
No
Yes
No
Yes
Yes
Yes
No
Yes
Yes
No

tnlc Exposure Se

tAOOCUMl
QfOlilMMllltf
Crtt«l.(ugrt.)

sooe+ot
200E«03
5.00E+00

NA
1.00E+02
5.00£*03

NA
1 .506*02
1.80E+02

NA
NA

300E-05

"9U\

UM«x>Cla*»l7

Yes
No
No

No
Yes

Yes
No

No

COPC?

Yes
No
No
No
No
No
No
No
No
No
No
No

RMMOII

>T«M 1
<T1et1
<Tlefl

EN
<Tier 1

EN
EN
BK

<Tler1
EN
EN

<Tier1

GROl O'ER WELL BY WELL screen class l.xls\EEG-112
"•h 30, 2001

Revision 1



Table U-12
Comparison ol Groundwaler Data to TACO Tier I Screening Criteria For Class I Groundwaler

Area: G
Well: EE 05

ENSR International
Page 1 ol 1

Constituent
1,2.4-Tricttorobenzene
1,2-Dichloroberuene
1.3-Wchlorobenzene
1,4 Dichtorobenzene
2.4,5-TP (Silvex)
2.4-Dichlorophenol
2-Chk>rophenol
2-Melhylphenol (o-cresol)
3-MelhylphenoV4-Methylphenol
4,4'-DDD
4.4'-DDE
4 Chtoroaniline
4-Nllroaniline
alpha BHC
Arsenic
Barium
Benzene
Calcium
Chtorobenzene
Cis/Trans-1.2 Dichloroelrwne
Cobalt
della-BHC
Oieklrin
Dielhyiphthalale
Endrin
Endrln aldehyde
Gamma CMordane
Heplachlor
Heplachlor epoxide
ron

Magnesium
Manganese
Melhoxychloi
Molybdenum
Naphthalene
Nickel
Phenol
Potassium
Sodium
Toluene
Total TCDD-TEO
Trichloroelhene
Vanadium

Summary Statistics

Number of
Samples

1
1
1
1
1
1
1
1
t
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
t
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Number
of Detects

1
1
1
1
1
t
1
1
1
1
1
1
1
1
i
i
1
1
1
1
1
i
t
i
i
1
1
1
1
1
1
1
1
1
1
1
1
1
i
1
1
1
1

Average
(US/D

160E+00
5.70E+00
1.90E+00
1.60E+01
3.90E+02
3106*00
3.80E+01
2.60E+01
1.30E*02
2.40E-02
1.40E-03
1.60E+03
840E+00
2.40E-02
4.50E+01
400E+02
1.10E+02
2.70E+05
6.20E«02
4.20E401
7.00E+00
3.60E-01
2 DOE-02
7.10E»00
2.40E-02
920E-02
8.00E-03
260E02
2.40E-02
4.60E+04
5.20E+04
1.10E+03
6.90E02
450E+02
3.90E+02
590E+OO
3.80E<02
3.50E»03
5.90E*04
9.70E+02
1.78E-04
1806+01
3.706 -.00

Maximum
(MAX)

Dttectlon
(ugA.)

ieoE»oo
5.70E+00
1.90E*00
160E*01
3.90E*02
310E+00
3.80E+01
2.60E«01
130E+02
240E-02
1.40E-03
1.60E403
840E*00
2.40E-02
45OE+01
400E+02
1 10E+02
2.70E40S
620E+02
4.20E*01
700EtOO
3.60E-01
2.00E-02
710EtOO
240E-02
920E-02
800E03
260E02
240E-02
460E<04
520E*04
1 10E+03
6.90E-02
450E+02
390E.02
590E+00
3.80E«02
3.50E*03
590Et04
9.70E«02
1.78E-04
180E*01
370E*00

COKJ SMfeUon - Chronic Expowt* Scrten

1*
ConMlliMtit
inEtMmllal

Niitnwrt
(EM)»

No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
Yes
Yes
No
No
No
No

Background
(BK)i_ConbMiiKtion(•**>
NO
NO
NO
NO

3.20E-01
NO
NO
NO
NO
NO
NO
ND
NO
NO

1.17E+01
6.17E*02

ND
427E+06

ND
NO

1 14E+01
I25E-02

NO
7.00E-01

ND
ND
ND

2.60E-02
2.66E-02
220E+04
923E*04
1 75E+03

NO
ND
ND

130E+02
ND

1 .236+05
1 306+05

ND
5.02E-07

ND
ND

HHiioBK?

~
Yes
--

•-
--

--

Yes
No

No

No
Yes
--

Yes

••
Yes
No
Yes
No
No

No

No
No
•-

Yes
-•

Pass
EN/BK7

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
No
No
No
Yes
No
Yes
Yes
No
No
No
No

TACO Class 1
Qroundwitter
CfH«rl»(uoA)

7.00E+01
6.00E+02
600E+02
7.50E+01
5.00E+01
210E+01
350E+01
3.50E«02
3.50E+02
1.10E-01
4.00E-02
2.80E+01
210E+00
3.00E-02
500E+01
200E+03
500E+00

NA
1.00E+02
700E+01
1.00E+03
300E-02
2OOE-02
560E+03
2.00E+00
2.00E+00
200E+00
400E01
200E01
5.00E+03

NA
1.50E+02
4.00E+01
t.aOE+02
250E+01
100E+02
1.00E+02

NA
NA

1.00E+03
300E-OS
500E+00
4.90E+01

MMlx>
Class IT

No
No
No
No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
No
No
Yes

Yes
No
No
Yes
No
No
No
No
No
No
No
Yes

Yes
No
Yes
Yes
No
Yes

NO
Yes
Yes
No

COPC?
No
No
No
No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
No
No
Yes
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
Yes
No
No
No
Yes
Yes
No

Reason
<TieM
<Tier1
<Tier1
<Tiei 1
>Tier1
<Tier 1
>Tiei 1
<Tier 1
<Tier 1
<Tief 1
<Tier1
>Tier 1
>Tier1
<TieM
<Tier1
«Tier i
>Tier 1

EN
>Tier t
<Tier 1
<Tler 1
>Tier1
<Tier1
<Tier1
<Tier 1
<Tiei1
<Tier 1
<Tier 1
•Tier 1

EN
EN
BK

<Tier 1
>Tier 1
>Tier i
<Tier 1
>Tier 1

EN
EN

<Tier1
>Tier 1
>Tier 1
<Tier 1

GROUNDWATER WELL BY WELL screen class l.xls\EE-05
March 30, 2001

Revision 1



Table U-13
Comparison ol Groundwaler Data to TACO Tier I Screening Criteria for Class I Groundwater

Area: H
We!: EE-01

ENSR International
Page 1 ol 1

ComUUMm
1 , t ,2,2-Tetrachloroethane
1 ,2,4-TricNorobenzene
1,2-Dichloiobenzene
1 ,4-Diohkxobenzene
2,4.5-TrtcHorophenol
2.4,6-TrichkHophenol
2-Chtoronaphtialene
2-CNofOphenol
2-MelhylnapMhalene
2-MMhylphenol (o-cresol)
3-MelhylpnenoM.Merhylphenol
4-CMoroanWne
Acenaphthene
Aluminum
Arsenic
Barium
Benzene
Cadmium
Calcium
Carbazoto
ChJorobenzene
2tlfOmiUfn

Cobalt
Copper
•Ihytbenzene

Fluorene
ron
Magnesium
Manganese
Naphthalene
Nickel
N-Nilrosodiphenylamine
Pentachtorophenol
Phenanthrene
*nenol

Potassium
Sodium
Toluene
Total TCOD-TEQ
Xytenes. Total
Zinc

Sunwrw

N umber ol
Sample*

1
1
1
1
1
1
1
1
t
1
1
1
1
1
1
1
1
t
1
t
I
1
1
1
i
1
I
t
1
1
1
I
2
1
1
1
1
1
1
1
1

NUfiHMr
ofMttti

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
t
1
1
1
1
1
t
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1

lyStaUMlei

Avenge
<u*U

120E+01
1906*01
7.20E+02
220£*03
6.206*01
2.70E+02
1.20E*01
7.30E*01
8006*00
300E*01
620E*01
180E*03
220E*00
3.006*02
3.70E*01
570E*02
1.50E*03
220E*00
33OE*05
520E*00
120E+03
4.20E*00
130E*02
1 .806+01
1.80E+03
300E+01
770E»04
600E»04
160E+03
2.30E*03
6.70E*Q2
760E+00
3.35E»03
480EtOO
720E.01
270E«04
S.tOE«04
9.40E*01
4.S7E-05
200E»02
4.80E«02

Mwdmum
_(M*X)
DtWCWM)

(U*L)
I.ZOEtOI
190E»OI
7.20tt02
2.20E«03
620E<01
270E+02
120E+01
730E+01
800E+00
300E+01
6206*01
180E*03
2.20E+00
300Et02
3.70E+01
5.70E*02
1 5OE403
2206+00
33OE+05
S.20E->00
1206*03
4206*00
1-306*02
1.806*01
1.806*03
3.00E+01
7706*04
6006*04
1.60E*03
230£»03
6.706*02
7606*00
4.30E+03
4.80E+00
720E»01
2.70E+04
S.10E*04
9.40E*01
4.57E-OS
200E*02
4.80E*02

COPC SMtellon • Chronic Eiwotur* Scr*M

1*
ContlHlMiM
MtMMlM

NuttiiMii '

«6W
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
NO
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No

BcekgnMind
WConoihlMrUon
(«•«

NO
NO
NO
NO
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND

1.17E401
•.17E+02

ND
ND

4.27E+05
ND
ND

1.056*02
1.14E+01

ND
ND

4.80E-01
220E+04
9.236*04
1.75E*03

ND
1.30E*02
S.OOE-01

ND
ND
ND

1.23E+05
1.30E*05

ND
5.02E-07

ND
ND

IcMuoBK?

-

Yes
No

Mo

•-
No
Yes

Yes
Yes
No
No

Yes
Yes

No
No
•-

Yes

Pn*
BWMt?

NO
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
Yes
No
No
No
No
Yes
Yes
Yes
No
No
No
No
No
No
Yes
Yes
No
No
No
No

TACOCIWtl
OrtHlndwirttr
Criteria (iig/g

550E02
7.006*01
6006*02
7.50E+01
7.00E*02
640E*00
490E*02
350E*01
250E*01
350E*02
350E*0?
280E*01
420E*02
3.60E*04
S.OOE-tOI
200E»03
5.00E*00
5006*00

NA
3406*00
1006*02
1006+02
1.00E+03
6.506*02
7006+02
2806+02
5006+03

NA
1506+02
25OE+01
100E+02
1006+01
1.006*00
2106+03
1.006*02

NA
NA

1.006*03
3006-05
1006+04
5006+03

MMuoCtaMl?
Yes
No
Yes
Yes
No
Yes
No
Yes
No
No
No
Yes
No
No
No
No
Yes
No

Yes
Yes
No
No
No
Yes
No
Yes

Yes
Yes
Yes
No
Yes
No
No

No
Yes
No
No

COPC?
Yes
No
Yes
Yes
No
Yes
No
Yes
No
No
No
Yes
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
Yes
No
No
No
No
Yes
Yes
No
Yes
No
No
No
No
No
Yes
No
No

ne»»on
>Tlei1
<Ttec1
>Tier 1
>TtoM
<Tier1
>T»r 1
<Tter1
>Tk>r1
<Tier1
<Tter 1
<Tler1
>Tler1
<Tler1
<Tkrr 1
<Tler1
<Tier1
>Tier1
<TleH

EN
>Tlef 1
>Tlef 1
<Ttef 1
<Tier 1
<Tler1
>Ti«(1
<Tlw1

EN
EN
BK

>Tier 1
>Tiet1
<Tier1
>Ti«1
<Tier t
<Ttor1

EN
EN

<Tiert
>Tier1
<Tter1
<Tier 1

GHOl ,TER WELL BY WELL screen class l.xls\EE-01
"^h DO, 200)
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Table U 14
Comparison ol Groundwalor Data to TACO Tier I Screening Criteria lor Class I Groundwalai

Area: H
Writ EE-02

ENSR International
Page I ol 1

CoMMuent
1.2.4-TikMofoMruene
1,2-OkMorobetuena
1.3-Ofchtorabeniene
1,4-Dfchtorobenlene
2.4,5-T
2,4,S-Trlchtorophanol
2,4.6-Trichtorophenol
2.4-D
2,4 DlchlorOfjtund
2-Chtonphend
MMrr/hapMulatw
2-Methrtihenol (o-creson
2-N«ro»rtln«
3-M««Ty(ph«n<W4 MsUrrtJfuool
4-CMoroanine
Acetone
Alpha Chtontane
alpha BHC
Anlmony
Arsenic

Barium
Benzene
bis(2-Elnylhaxrr)prilhalale
Caldum
Caibezde
ChtorobenMne
Chloroform
Chromium
CabeX
Cooper
CyarMe. Total
>tfhyt)htwlale
Qmalriylphlhalato
Endrtn
Fkionna
Heptachtoreporioe
Iron
Magnesfum
Manganese
Marcury
Mettwychtor
MotrManum
Naphthalene
Nickel
Nitrobenzene
PantacNorophanol
Phanol
Potassium
Setoniim
Sodium
hallum

Tola] TCOO-TEO
Toluana
Trfcntoroelhene
Vanadium
Zinc

Numbs* ot
•areptaa

Summo

Numbarof
OMtcti

rySlalltlfca

OWL)
315E402
220E402
S45E400
63SE402
350E«OI
I90E402
40SE402
IBO€.02
370E402
22SE401
1«OE«00
2 WEtOI
1 35E401
215E402
775€»02
490E«02
240EtOO
49SE4H
105E402
!25E<03
63SE40I
22SEXX3
740E-OI
720E«OS
1 I5E«00
435E403
425E«02
300E40D
395E.OI
6.30E400
180E.OI
2IOE<OI
365£«00
360E-OI
IOOE.OO
440E«OX>
240E404
395E*04
eeoE<03
900E-02
3EOC-01
S4SC400
I°SE«02
430E<02
S65E»OI
BSOE»02
3 15E.02
260E»04
7I5E.OO
325E«D4
505E400
231E-06
ISSE»O)
4 >5E<OI
350E«CO
60SE40I

Maamum
(MAX)

Ottedhm(«»i-)
3.1SE402
220E402
545E400
63SE402
350E401
1 90E402
465E402
I80E402
370E402
J25E40I
I80E400
280E40I
1 35E.OI
21SE402
77SE402
490E402
240E400
4 95E -01
I05E402
I25E403
6 35E401
22SE403
740E-01
720E40S
1 ISE400
435E.03
425E402
300E.OU
395E40I
630E»00
1 «OE40I
210E40I
365E400
3.eoe-oi
100E400
440E400
24OE404
3»5E404
S80E403
900EO2
360E-OI
545E400
195E402
430E402
565E40I
670E402
3I5E402
260E404
7ISE«00
325€»04
505E.OO
2 31 E 06
1 55E.03
495E.OI
360E400
60SE401

bConaMuanl
anEsxnIW

NuMaM(KM)r
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
YM
Yaa
No
No
No
No
No
No
No
No
No
YM
No
Yea
No
No
No
No
No
No

Backffound
(BK)

ConcantraHon
(KM

ND
NO
NO
NO

420E-OI
NO
NO
NO
NO
ND
ND
NO
ND
ND
ND
ND
ND
NO
NO

1.17E40I
6I7E402

ND
ND

427E4«
NO
ND
NO

IOSE402
I.I4E401

NO
ND

7.00E-OI
NO
NO

4aOE-Ot
266E-02
220E404
923E.04
I75E4D3

NO
NO
NO
NO

130E402
ND
ND
ND

123E40S
NO

13DE40S
ND

S02E-07
ND
ND
NO
NO

COPCSatoe

lsMa»BK7
-
--
-

Y«s
--

-
--
-

-

-

Yaa
No

Yas
-
.-

No
Yaa

Yaa

Yas
Yas
Yaa
No
Yas

Yaa

-
NO
-

NO
-

Yes

M.Chn

NM
MM»

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yas
No
No
Y«
No
No
No
Yaa
No
No
No
No
No
No
No
No
Yaa
Yaa
No
No
No
No
No
No
No
No
No
Yaa
No
YM
No
No
No
No
No
No

TACO dual
QflMMtflMvr
CMatl.(.wL)

700E4O!
600E44B
• OOE4O2
75OE4OI
360E<02
700E402
0.40E400
70OE40I
210t40l
3506401
250E40I
3.SOE402
2.IOE400
360E402
2UE401
700E4U2
200E400
3DOC-02
600E400
SOOE40I
2OOE403
S.OOE4OO
6.00E400

NA
3.40E400
100E402
200E-O2
IOOE4O2
100E403
• SOE402
200E4O2
S.80E4O3
3.60E405
2.00E400
2.6DE«02
200E-OI
500E403

NA
1SOE402
200E400
400E40I
IME4U2
2-50E40I
1.006402
3SOE4OO
IOOE400
100E402

NA
500E40I

NA
200E400
3 ODE -05
IOOE403
SOO€400
4WE40I
500E4O3

ts Hax> Class 1?
YM
No
No
Yas
No
No
Yas
Yas
Yas
No
No
No
Yas
No
Yos
No
Yes
Yas
Yas
Yes
No
Yes
No

No
Yas
Yes
No
No
No
No
No
No
No
No
Yes
Yes

Yes
No
No
No
Yes
Yes
Yes
Yas
Yes

No

Yes
No
Yes
Yes
No
rto

COPC?
Yas
No
No
Yes
No
No
Yes
Yos
Yes
No
No
No
Yes
No
Yes
No
Yas
Yes
Yes
Yas
No
Yes
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
No
No
No
Yes
No
Yes
Yes
No
No

>TtoM
<TtoH
<Ttor1
>Ttorl
<Ttorl
<Tterl
>Har1
>natl
>T»r1
<T«wl
<T1erl
<Tle>l
>Tlefl
<T1er t
>Tto(l
<TMI
>Tlerl
>Tterl
>r«Kl
>Ttorl
<r»rl
>Tler 1
<Twl

EN
<Tterl
>T)er1
>Tto<l
<Tlor 1
<T1erl
<Ttef 1
<Ttoft
<Ttof1
<Tter!
<Ttel1
<Tier1
>Tlei1

EN
EN

>Ttetl
<Tlail
<Tlerl
<Ttor1
>Ttor1
>Tteil
>T1er1
>Tter1
>T«r1

EN
cTierl

EN
>Tier 1
<Ttef 1
>T)er 1
>Ttorl
<Tt9rl
<Tierl

GflOUNDWATER WELL BY WELL screen class I xls\EE 02
March riO ?oni

flevision I



Table IMS
Comparison ol Groundwaler Data to TACO Tier I Screening Criteria tor Class I Groundwater

Area: H
Well: EE 03

ENSR International
Page 1 ol 1

ConiUliMnt
1.2-Dichlorobenzene
1,4-DicNorooeraene
2,4* DicWo ropheool
Arsenic
Barium
Caldum
Chlotobenzene
Iron
Magnesium
Manganese
Nickel
Pentachlorophenol
Potassium
SocJum
Total TCDD-TEQ

Numbw ol
8«n|i»»,

t
1

Sunwvifti

Number
odMMM

y Statistic*

AVAfAQO

<ug«J
220E.OO
210E.01
7.SOE-01
280E+01
1.30E*02
2.60E+05
1406+01
3.8OE+04
7.90C+04
1.40E403
5.40E-.00
1.75E+00
1.20E+04
9.80E+04
5.02E-05

Maximum
(MAX)

DMecton
(ugflJ

22OE*00
2.10E+01
7.50E-01
290E+01
130E.02
260E+05
1.40E*01
3.60E«04
7.90E+04
140E.03
S40E*00
3.00E+00
120E*04
980E+04
S.02E-OS

ta
Coiwtttutnt
«E*MnUal

(EH)7
No
No
No
NO
No
Yes
No
Yes
Yes
No
No
No
Yes
Yes
No

Background
(BK)

ConcMilfMlbn
wu

NO
NO
ND

1.17E+01
6.17E*02
4.27E*05

ND
220E»04
9.23E»04
175E+O3
1.30Et02

NO
I23E+O5
130E+05
5.02E-07

COPCS*lwl

ItMwoBK?

--

Yes
No
No

Yes
No
No
No

No
No
Yes

on -Chit

Pan
ENAKT

No
No
No
No
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
No

mfe Exposure Sc

TACOCtaMI
Oroundwitw
CriMU(U«ri)

6.00E«02
750E+01
210E+01
500E»01
2.00Et03

NA
1.00E+02
5.00E403

NA
150E+02
10OE+02
lOOE+00

NA
NA

3.00E-05

ram

r*M«X>ClM*l?

No
No
No
No
No

No
Yes

Yes
No
Yes

Yes

COPC?
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes

RMMil

<T(6f 1
<Tler1
<Tlet1
cTleil
<Tler«

EN
<Tier1

EN
EN
BK

<Tierl
>Tw 1

EN
EN

>Tlet 1

GROU TER WELL BY WELL screen class l.xls\EE-03
-h 30. 2001

Revision 1



Table U-16
Comparison of Groundwaler Oala to TACO Tier I Screening Criteria lor Class I Groundwaler

Area: H
Well: EEG-110

ENSR International
Page 1 ol 1

Condiment
Arsenic
Barium
Cadmium
Calcium
Cobalt
dellaBHC
Heplachlor
Iron
Magnesium
Manganese
Melhylene chloride
Molybdenum
Nickel
3olassium
Sodium
Zinc

Number ol
Smptes

Summa

Number
OfOfMCtl

y Statistic*

Avtntg* ,
(UBflJ

4.50E+00
IZOEtOZ
2.10E«00
1.20E*OS
1.90E*00
1 60E-03
9.90E-03
480E+02
2.10E*04
160E403
3.20E+00
1 OOE+OI
1.50E»02
3.60E.03
1.50Et04
540E*02

Maximum
(MAX)

Detection
(U8/U

4.50E+00
120E+02
210E+00
I.ZOEtOS
1.90E»00
1.60E-03
9 ME 03
4806+02
2.10E+04
160E*03
320E+00
t.OOEtOI
1.50E»02
3.60E*03
1.50E+04
5.40E+02

Is
ConsUtuwit
sn esstnilal

NuMsnl
<EN)»

No
No
No
Yes
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No

BAckQfOuhd
(BK)

Cotictntfvtiofi
(Mi'1)

1.17E*01
6I7E*02

NO
427E+05
1 14E+01
1 25E-02
260E-02
220E*04
923E.04
1.75E*03

NO
NO

1 3OE+02
123E«05
1 30E*05

NO

COPCSMad

UM*X>BK?
No
No

No
No
No
No
No
No
No

••
Yn
No
No

HI -Chit

PIM
EnVBK?

Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
Yes
Yes
No

mfc Exposure Se

TACO Class 1
Qmundmrtar
Crilefta(uoA)

500E+01
200E+03
500E+00

NA
1 OOE+03
3.00E-02
400E01
500E+03

NA
1 50E+02
500E+00
I80E+02
100E402

NA
NA

5.00E+03

Men

HM*x>CI*ttl?
No
No
No

NO
No
No
No

Yes
No
No
Yes
••

No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No

' RMton
<Tler1
<Tler1
<Tter1

EN
<Tier1
<Tierl
<TteM

EN
EN
BK

<Tler 1
<Tler 1
>Tter1

EN
EN

<Tter 1

GROUNDWATER WELL BY WELL screen class l.xls\EEG-110
Mafch30, 2001

Revision 1



Table U 17
Comparison of Groundwater Data to TACO Tier I Screening Criteria for Class I Groundwaler

Area I
Well: AA I SI

ENSR International
Page 1 of 1

Con»lllu«nt
1,1-Dichloroethane
1,1-Dichtoroelhene
1 ,2-Dtchloroben2ene
1,3 Dichlorobenzene
1.4-Dichlorobenzene
2.4.5-TP (Silvex)
2 Chloiophenol
4,4'-DOD
4.4'-DDT
4-Chloroaniline
AkJrin
alpha Bl 1C
Aluminum
Arsenic
Barium
tonzene

beta BHC
»is(2-Chloroelhyl)et.her
Ws(2-Elhylhexyl)phlhalale
Calcium
Carbazole
Chtorobenzene
Chromium
Cis/Trans-1 ,2-Dichloroelnene
Cobalt
delta BHC
Dicamba
Dieldrin
Dlnoseb
indosuffan II

Endrin
Endnn kelone
Elhylberaene
gamma BHC (Lindane)
Heptachlor
leplachlor epoxide

Iron
Lead
Magnesium
Manganese

Molybdenum
Naphthalene
Nickel
N-Nitrosodiphenylamine
Penlachlorophenol
Potassium
Sodium
Toluene
Total PCBs
Vanadium
Vinyl chloride

Summary SUUsllcs

Number ol
Sample*

2
1
2
2
2
2
2
1
1
2
2
2
2
2
2
2
2
1
1
2
1
2
1
2
2
2

1
2
2
2
2
2
2
2
2
2
1
2
2
1
2
2
1
2
1
2

Number
of Detects

1
1
2
1
2
2
1
1
1
2
2
2
2
2
2
2
1
1
1
2
1
2
1
1
1
2
1
1
1
1
1
1
2
1
2
2
2
1
2
2
1
1
1
1
1
2
2
t
1
1
1

Average
(ue/t)

605E*02
3206+01
7.15E+01
5.75E*01
221E+03
725E-01
S25E+00
360E-03
220E-03
325E+03
4. IDE-03
3.30E-02
7.65E*02
104E+02
5.356402
4556402
4906-02
1 1OE400
690601
255E*05
140E*00
5.15E*03
3.106400
7.25E+02
750E+00
6.80E-02
140E-01
3.90E-03
270E-01
1.00E-03
270E-03
440E-03
5.55E+02
3.93E-02
2.60E-02
109E-02
4906+04
265E+00
6.30E*04
2.55E+03
6.40E400
420E400
340E.01
390E400
1.30E-01
1 14E«04
920£t04
I.80E401
1.07E»00
4.50EiOO
7.35E*02

iMUdniufti
(MAX)

Dttoction
(ugA.)

960E«02
3.20E->01
1.30Et02
1 10E>02
4.40E403
1 10E400
S.SOE-tOO
3.60E-03
2.20E-03
410E*03
5.50E-03
5.40E-02
140E.03
1.40E+02
7.60E*02
6-20E+02
9.10602
1.10E400
6.90E-01
32OE+05
1406+00
870E*03
310E*00
120E+03
1.00E«01
1006-01
140E01
3.9DE-03
2.70E-01
1006-03
2706-03
4406-03
8.70E-.02
690E-02
2806-02
140E-02
6SOE+04
2806*00
7.10E*04
3706.03
78O6400
42O6+00
4806+01
5306400
1306-01
1306+04
1306405
1 806401
1.13E400
4.50E400
9.70E402

COPC SXecllon • Chronic Exposure Scram

I*
Comtltumt
MEtMitttal

Nutrient
(SflT

No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
No
No
No
No

Background
(BK)

Concentration
(ugrt)

ND
ND
ND
ND
ND

3.20E-01
ND
ND
ND
ND
NO
ND
NO

1.17E*01
6.17E«02

NO
NO
ND
ND

4.27E+05
ND
NO

1.056*02
ND

1 14E401
1.25E-02

ND
ND
ND
ND
ND

5.21 E-02
ND

1.01 E-02
260E-02
266E-02
2.2OE*04

ND
923E404
1.75E*03

ND
NO

1.30E*02
5.00E-01

ND
1.23E*05
130E405

ND
ND
ND
ND

l«Max>BK7

Yes

Yes
Yes

No

No

No
Yes

No

Yes
Yes
No
Yes

No
Yes

No
Yes

No
No

Paw
ENAKt

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
No
No
Yes
Yes
No
Yes
No
No
No
Yes
No
No
Yes
Yes
No
No
No
No

TACOCKMI
QnumMmler
Crtterl«(ug/l.)

7.00E+02
7.00E*00
6OOE*02
6006+02
7.50E+01
5006*01
3.50E*01
1.1O601
1.20E-01
2.806+01
4.00E-02
3.00E-02
3.60E+04
5006+01
2.006+03
S.OOE+00
3.00E-02
1.006(01
6.00E+00

NA
3.406+00
10OE+02
1006+02
7.00E+01
1.006+03
3006-02
1 10E+03
2.00E-02
700E+00
420E+01
200E+00
2.006+00
7.006+02
2.00E-01
4.006-01
200E01
5.006+03
7.506*00

NA
1 50E+02
1 80E+02
2.50E+01
1.00E+02
1.00E401
1.00E*00

NA
NA

1.00E+03
500E-01
4.90E*01
2.00E+00

t*Mn>d*Ml?
Yes
Yes
No
No
Yes
No
No
No
No
Yes
No
Yes
No

Yes
No
Yes
Yes
No
No

No
Yes
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
No
No
Yes
No

Yes
No
No
No
NO
No

No
Yes
No
Yes

COPC?
Yes
Yes
No
No
Yes
No
No
No
No
Yes
No
Yes
No
Yes
No
Yes
Yes
No
No
No
No
Yes
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
No
No
No
NO
No
Yes
No
No
No
No
No
No
No
No
Yes
No
Yes

.|$**ton
>Trer1
>TtoM
<Tter1
<TtoM
>Tier1
<TwM
<Tler1
<Tler1
<Tk>r1
>Tler1
•cTlerl
>Tler1
<TleM
>T!er1
<Tier1
>Tler1
>Tlert
<Tler1
<Tler1

EN
<Tler1
>Tler1
<Tler1
>Tiert
<Tler1
>Tlert
<Tler 1
<TI«1
<Tler 1
<Tler1
<TleM
<Tlerl
>Tier1
<Tler1
<Tlei 1
<Ttof 1

EN
<Tler 1

EN
>Tier 1
<Tier 1
<Tiw1
<Tler1
<Tler1
cTier 1

BK
BK

<Tier I
>Tler 1
<Tier 1
>Tier 1

GRO( XTER WELL BY WELL screen class l.xls\AA-l-S1



Table U-18
Comparison ol Groundwaler Data lo TACO Tier I Screening Criteria lor Class I Groundwater

Area: I
WeU: AA-I-S2

ENSR International
Page 1 ol 1

Constituent
1.1-Dichloroetnane
1,1-DWiloroelhene
1,2-Dichlorobenzene
1,3-Dlchlorobenzene
1,4 Dkrtoroberuene
2,4.5-TP (Silvex)
2.4-D
2,4-Dichtorophenol
2-Chlorophenol
4-Chtoroamline
alpha-BHC
Arsenic
Barium
Benzene
Benzo(a)anlhiacene
Beruo(a)pyrene
3enzo(k)fluoranthene
Cadmium
Calcium
CNorobenzene
Chrysone
CisfTians 1,2 OKhloroelhone
Cobah
della-BHC
Oibenzo(a,h)anthracene
Etnyttaenzene
Heptachkw
ron
Magnesium
Manganese
Molybdenum
Nickel
3olassium
Sodium
Tetiachloioelhene
Total TCOO-TEQ
Trichloroelhene
Vanadium
Vinyl chloride
Zinc

Number of
SliltlfllM

2
t
2
2
2
1
2
2
2
2
1
2
2
2
1
1
1
2
2
2
1
2
2
2
2
2
2
2
2
2
2
2
2
2
1
1
2
1
2
2

Sumnw

Number
ofDetMlt

2
1
1
1
2
1
1
1
1
2
1
1
2
2
1
1
1
1
2
2
1
2
2
1
2
1
2
1
2
2
2
2
2
2
1
1
1
t
2
2

Y Statistics

Aveng*
(u«rt.)

1.70E+02
3.106+01
7.256+01
6.25E+01
2.15E+03
1.806-01
2.60E-01
5.806+00
5.15E+00
3.51 E+02
8.40E-03
2.306+01
6.30E+01
6.13E+01
590E-01
9.80E-01
1.20E+00
3.636+01
3.05E+05
1.666+03
7.30E-01
4.05E+02
4.35E+01
2.40E-02
9.75E-01
1.116+02
7.60E-03
1. 176+04
5.80Et04
4.856+03
3.006+00
4.406+03
1. 206+04
9.006+04
7.406+00
1.886-06
1.0<E»02
270E*00
2.00Et02
1.83Et04

Mudmum
(MAX)

DMecUon
(ujVt)

ieoe+02
3.10E+01
1406+02
1206+02
420E+03
180E-01
270E-01
660E+00
S30E+00
B.80E+02
840E-03
4.10E+01
7.90E+01
120E+02
S.90E-01
980E01
1.20E+00
7.00E+01
350E+05
320E+03
730E-01
510E+02
470E+01
4.20E-02
1.10E+00
2.10E+02
8.30E-03
2.30E+04
6.50E+04
7406+03
3.10E+00
780E+03
1.30E+04
1.20E+05
7.40E+00
188E-06
180E+02
2.70E+00
2.40E+02
330E+04

1*
Corwlltuent
•nEsontlal

Nulrlwit
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No
No
No
No
No

<BK)
ConcMilrMlon

(U9flJ
ND
ND
ND
ND
ND

3.20E-01
NO
ND
NO
NO
NO

1.17E+01
6.17E+02

ND
ND
ND
ND
ND

4.27E+OS
ND
ND
ND

1 14E+01
1.2SE-02

NO
NO

2.60E-02
2.20E+04
923E+04
1.7SE+03

ND
1.30E+02
I23E+05
130E+O5

ND
S.02E-07

ND
ND
ND
ND

COPC8*tacl

(tMiteBK?
-

-
No

--

--
•-

Yes
No

No

Yes
Yes
--
•-
No
Y«s
No
Yes

Yes
No
No

Yes

on-Chn

P«M
ENflK?

No
No
No
No
No
Yes
No
No
NO
No
No
No
Yes
No
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
No
No
No
Yes
Yes
No
No
No
No
No
No

Nik Exposure Sc

TACOClMtl
dreundwater
Criteria (ug/t)

7.00E+02
7.00E+00
6.00E+02
6.00E+02
7.506+01
5«)E+01
7.00E+01
210E+01
3.SOE+01
2.80E+01
3.00E-02
5.00E+01
200E+03
S.OOE+00
1.30E-01
200E-01
1.70E-01
500E+00

NA
1.00E+02
1 50E+00
7.00E+01
100E+03
3.00E-02
3.00E-01
7.00E+02
4.00E-OI
5.00E+03

NA
1.50E+02
1.806+02
100E+02

NA
NA

5.00E+00
3.00E-05
S.OOE+00
490E+01
2.00E+00
S.OOE+03

raen

KMuoCtMilT
No
Yes
No
No
Yes
No
No
No
No
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes

Yes
No
Yes
No
Yes
Yes
No
No
Yes

Yes
No
Yes

Yes
No
Yes
No
Yes
Yes

COPC?
No
Yes
No
No
Yes
No
No
No
No
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
No
Yes
No
Yes
No
Yes
Yes
No
No
No
No
Yes
No
Yes
No
No
Yes
No
Yes
No
Yes
Yes

Reason
<Tter1
>Tier1
<Tier1
<Tier1
>Tier 1
<Tier1
•cTierl
<Tier 1
<Tier t
>Tier 1
<Tier 1
<T!er 1
<Tler 1
>Tier 1
>Tier 1
>Tier 1
>T«r 1
>Tier 1

EN
>Tier 1
<Tier 1
>Tier 1
<Tier 1
>Tler 1
>Tier 1
<Tler 1
<Tterl

6N
EN

>Tier1
<Tier 1
>Tier 1

EN
EN

>Tier 1
<Tier 1
>Tier 1
<Tier1
>Tier1
>Tier 1

GROUNDWATER WELL BY WELL screen class l.xls\AA-l-S2
March 30, 2001

Revision 1



Table U-19
Comparison of Groundwater Oala to TACO Tier I Screening Criteria (or Class I Groundwater

Area: I
Well: AA-I-S3

ENSR International
Page 1 ol I

Barium
Benzo(a)pyrene
Benzo(b)fluoianth«™
Calcium
Heplachloi
Magnesium
Manganese
Molybdenum
Potassium
Sodium
Total TCOD-TEQ

Number ol
SMIplM

Summai

Number
of Ovtoctt

1
1
1
1
1

y Statistic*

Average
(U9/L)

3.306*02
4506-01
3006-01
2.406*05
9206-03
3.30E*04
43OE*02
1 10E*01
170E.05
ieoE»os
2.41 E-06

Maximum
<"«Q

DMeeUon
(U*L)

3.306*02
4606-01
3.00601
2406+05
9206-03
3.306*04
4306.02
1 106*01
1706*05
1.806*05
241606

I*
ConHttUMl
anEaaentM

Nutfwrt
(Bflr

No
No
No
Yes
No
Yes
No
No
Yes
Yes
No

Background
(BK)

Concentration'
JWM >•

617€*02
ND
NO

427E+OS
2.60E02
9.236*04
1.756*03

ND
1236*05
1306*05
5.026-07

COPCScteoH

MMfX>BK7
No

--
No
No
No
No
••

Yes
Yes
Yes

km-Chn

Pae*

Yes
No
No
Yes
Yes
Yes
Yes
No
Yes
Yes
No

mfc Exposure Sc

TACO Class 1
flMunwfttaf*kaWrunNmwwwi
CrtMri*(uoA)

2.006*03
2006-01
1.80E-01

NA
4.00E-01

NA
1.506*02
1806*02

NA
NA

3006-05

nwn

l»M*Jt>CltMlt
No
Yes
Yes

No

Yes
No

No

.. . -4'

\.z<f;
Cdpc?!**>".,•*•.

No
Yes
Yes
No
No
No
No
No
No
No
No

• ' : • ' . • •

MMAn
<Tter1
>Tier1
>Tiet1

EN
<Tler 1

EN
BK

•cTterl
EN
EN

<TI*r1

GROI \TER WELL BY WELL screen class l.xls\AA-l-S3
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Table U-20
Comparison of Groundwater Oala to TACO Tier I Screening Crileria For Class I Groundwaler

Area: I
Well: EE 12

ENSR International
Page 1 ol 1

ComtMittnl
1,2.4-Tiichlorobenzene
1.2-Dichlorobenzene
1,3-Dichforoben2ene
1,4-Dichlorobenzene
2.4,5-TP (Sirvex)
2-Chlorophenol
2-Melhylphenol (o aesol)
3 MelhylphenoW Methytphenol
4,4'.ODE
4 Chtoroaniline
alpha BHC
Aluminum
Arsenic
Barium
Benzene
bis(2 Ethyl he jcyl)phlhalale
Cadmium
Calcium
Carbazote
Chlorobenzene
Chromium
Cobalt
Copper
Di-n-butylphlhalate
Endosullan II
Endrtn kelone
Elhyberuene
:luoranthene

Gamma Chtordane
Heplachlor
Heplachlor epowde
ron
Magnesium
Manganese
Mercury
Melhoxychtor
Naphthalene
Nickel
'enlaohlorophenol

Phenol
'otassium

Sodium
"otuene

Total TCDD-TEQ
Vanadium
Xylenes, Tola!
Zinc

Summary SlallsUe*

N umber ol
Sample*
i
1
1
1
1
1
t
1
1
1
1
1
I
1
1
1
1
i
I
1
1
1
1
i
t
i
i
1
1
t
1
i
i
i
1
i
1
1
i
1
1
1
1
i
1
i
i

Number
Of Detects

1
1
1
1
I
1
1
1
t
I
i
i
1
1
1
i
i
i
1
i
1
1
1
1
1
1
1
1
i
i
1
1
i
i
1
1
1
1
1
1
1
i
1
1
1
1
i

Averag*
(ugflj

S50E.Q1
390E+00
1.30E+OI
9.60E+01
4.50E-01
1.00E+01
390E-01
480E+00
220E+00
1 40E»03
2.40E*00
4.90E*03
9.70E+00
9.20E*02
680E+02
7.90E-01
9.60E-01
4.BOE+05
350E+00
140E+03
730E+00
260E+00
1.00E+01
1.40E+00
2.00E+00
1806+00
460E+00
4.10E-OI
3.50E«00
2.50E+00
5.60E+00
620E+04
1.10E<OS
680E+03
1.30E-01

Z.BOEtOO
6.50E+00
950E+00
6.70E-02
1.90E+01
260E+04
240E*05
SOOEtOO
3.05E-03
220E«01
I40E+01
120E«02

Maximum
(MAX)

DMcctton
<u»fl.)

5.50E-01
3906+00
1 30E»01
960E+01
4.50E-01
1.00E*01
3.90E-01
480£tOO
220E*00
1.40E<03
2.40E+00
4.90E403
9.70£*00
920E+02
6.80E«02
7.90E-01
960E-OI
480E»05
350E+00
I40E*03
730E«00
280E»00
1.00E+01
1.40E.OO
Z.OOEtOO
IBOEtOO
460E+00
4.10E-01
3.50E+00
Z.SOEtOO
S.60E+00
6206+04
1 10E»05
680E+03
1.30E-01
2.80E+00
650E+00
950E+00
6.70E-02
1.90E+01
2.60E+04
240E+05
SOOEtOO
3.05E03
220E+01
1 40E+01
120E*02

COPC SahcUon • Chronic Exposure Serawi

to
Constituent
anEratntlal

Nutrwnt
(EN)?

NO
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No

Yes
Yes
No
No
No
No
No

Background
(BK)

Concentration
<ug/L)

NO
NO
NO
NO

3.20E-01
NO
NO
NO
NO
NO
NO
ND

1.17E«01
617E+02

ND
ND
ND

427E+05
ND
ND

1.05E+02
1.14E*01

ND
ND
ND

5 21 E 02
ND
ND
ND

2.60E-02
2.66E-02
220E+04
923E+04
1.75E*03

ND
ND
ND

130E+02
ND
ND

1.23E+05
130E+05

ND
5.02E-07

ND
NO
ND

HMnoBK?

-

Yes

No
Yes

Yes

No
No
-
••

Yes

Yes
Yes
Yes
Yes
Yes
-

No

-
NO
Yes

Yes

Pas*
ENiBK?

No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No

Yes
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
No
No

TACO Cto* 1
Qroundwaler
Criteria. (ug/L)

7.00E+01
600E+02
6.00E+02
7.50E+01
500E+01
350E+OI
3.50E+02
3.50Et02
4.00E-02
2.80E+01
300E-02
360E+04
5.00E+01
200E403
500E+00
6.00E«00
e.ooE+oo

NA
340E+00
IOOE+02
100E+02
1 OOE+03
6.50Et02
700E+02
420E+01
200E+00
700E*02
2.80E*02
2.00E+00
4.00E-01
2.00E-01
500E*03

NA
1.50E+02
200E+00
400E+01
250E+01
1.00E+02
I.OOEtOO
100E+02

NA
NA

100E+03
3.00E-05
490E«01
1.00E+04
500E+03

M Max> Claw 1?
No
NO
No
Yes
No
No
No
No
Yes
Yes
Yes
No
No
NO
Yes
No
No

Yes
Yes
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes

Yes
No
No
No
No
No
No

No
Yes
No
No
No

COPC?
No
No
No
Yes
No
No
No
No
Yes
Yes
Yes
No
No
No
Yes
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
Yes
Yes
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
No
No

Rwwon
<Tter1
<Tier1
<Tier1
>Tier 1
<Tier t
<T!er 1
<Tler 1
<Tler 1
>Tter 1
>Tier1
>T«r1
<Trer 1
<Tler 1
<Tler 1
>Tier 1
<Tler 1
<Tkjf l

EN
>Tler 1
>Tier 1
<Tler 1
<Tier t
<Tfer1
<Tier1
<Trer 1
<Tler 1
<Tler 1
<TleM
>Tier1
>Tier 1
>Tler 1

EN
EN

>TlflM
<Tier1
<Tler 1
<Tier 1
<Tier 1
<Tier 1
<T»M

EN
EN

<Tier 1
>Tier 1
<Tier 1
<T*»1
<Tier 1

GROUNDWATER WELL BY WELL screen class l.xls\EE-12
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Table U-21
Comparison or Groundwaler Data to TACO Tier I Screening Criteria lor Class I Groundwater

Area: I
Wel: EE-13

ENSR International
Page 1 of 1

Constituent
Aluminum
Barium
Calcium
Chromium
Cobalt
Copper
deNa-BHC
Iron
Magnesium
Manganese
Nickel
Pentachtorophenol
Potassium
Sodum
Total TCDD-TEO
Vanadium
Zinc

Number ol
Samples

1
1
t
1
1
t
1
1
1
t
t
1
1
1
1
1
1

Summer

Number
of Detects

V Statistic*

• Avenge .
<ugA)

1.506+03
1 .706+02
1.506*05
2.SOE+00
4.106+00
3.80E+00
2106-02
2.106+03
310E+O4
3206+02
1 106+01
660E-O2
7606*03
3.70E+04
4.74E-05
SOOE»00
1.00E*01

Mtudmum
WAX)

DeteoMon
(UBflJ

1506*03
1.706.02
I.SOEtOS
2SOE*OO
4106*OO
3806*00
2.10E-02
2.10E.03
3.10E*04
3206*02
1 10E.01
660E02
760E*03
3.70E*04
4.74E-OS
SOOEtOO
1.00E*01

I*
Constituent
•nEMentW

NlnftMlt
(EN)?

No
No
Yes
No
No
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No
No

<»K)
ConcthlraUon

<u«A)!
NO

8.17E+02
4276*05
105E+02
1.14E+01

NO
125E-02
2.206*04
9236.04
1.75E+03
1306*02

ND
1236+05
I.SOEtOS
5.02E-07

ND
ND

COPCSMtttl

KMUoBK?
--
No
No
No
No

Yes
No
No
No
No

No
No
Yes
--

on -Chit

'.Pi**
EfMK?

No
Yes
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
No
Yes
Yes
No
No
No

nlc Exposure Sc

TACOCtaMl
6roundvr*tor
CriMfU(u(A.)

3.60E+04
2.006+03

NA
1.006+02
1.006+03
6.50E+02
3.00E-02
5.006*03

NA
1.50E*02
1.0OE+02
1 .006*00

NA
NA

3.006-05
4.90E+01
5.006*03

ram

leMuodeMl?
No
No

No
No
No
No
No

Yes
No
No

Yes
No
No

cow*
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

- »«»v ———. tiMwm
<Tier1
<Tlw 1

EN
<Tlor1
<Tler 1
<Tlei 1
<Tier1

EN
EN
BK

<Tier1
<TI«f t

EN
EN

>Tier1
<Tler 1
<Tler 1

GROL TER WELL BY WELL screen class l.xls\EE-13
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Revision 1



Table U-22
Comparison of Gfoundwaler Data to TACO Tier I Screening Criteria for Class I Groundwater

Area: I
Well: EE-14

ENSR International
Page 1 ol 1

Constituent
1.2,4-Trichlorobenzene
1,2-Dichtorobenzene
t.3-Dichlorobenzene
M-DicMorobenzerw
2.4.5-Titahlorophenol
2,4.6-Trichlorophenol
2-Chlorophenol
2-MethylnapnlhalefM
2 Methytphenol (o-oesoO
3 MelhylphenoV4-Methy(phenol
4,4'-ODE
4 Chtoroaniline
alpha-BHC
Arsenic
Barium
Benzene
beta-BHC
bis(2-Elhylhe>ty()phthalatfl
Butylbeiuytphthalale
Calcium
Cartazoto
Chlorobenzene
Chromium
Cis/Trans-l,2-Diohk«oethene
Cobalt
Copper
•ndrin ketone
Elhylbenzene
Gamma Chlordane
oamma-BHC (Llndane)
HeptacWor epoxkle
Iron
Lead
Magnesium
Manganese

Mercury
hlelhoxychlor
Naphthalene
Nickel
N-Nitrosodiphenylamine
Pentachlorophenol
Phenol
'olassium

Sodium
"oluene

Total PCBs
Total TCDO-TEO
Vanadium
Zinc

Summary Statistics

Number ol
Samples

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1

Number
of Detects

1
1
1
1
1
1
)
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
t
1
1
1
1
2
1
1
t
1
1
1
1
1

Average
<u«A)

510E+02
500E*02
4.50E»01
1 40E404
160E+00
1.50E+01
2.70E+01
420E*00
210E+01
1.10E*02
180E01
180E403
!.10E»00
1 60E-.01
580E.02
7.50E«02
lOOEtOO
1 lOEtOO
100E40I
190E+OS
2.60E401
3.80E»03
7.80E-.00
1.60E+02
4DOEtOO
1 90E+01
1 IDE 01
830E<01
2506-01
40OE-01
680E-01
640E404
2.20E*OI
4.90E*04
1 20E*03
1 80E-01
220E-01
360E+01
1 50E+02
2.30E»OI
330E+02
1.70E»0)
1 IOE»04
880E«04
4 20E+01
588E+00
769E-04
5.70E+00
930E«01

Maximum
(MAX)

Detection
<U9«J

S.10E402
500E»02
450E«OI
I40E*04
ISOEtOO
LSOEtOl
2.70E*01
4.20E*00
S.tOEtOI
1.10E*02
180E-01
I80E-.03
t.10E«00
160E«01
580E*02
7.SOE«02
1.00E*00
I.IOEtOO
lOOEtOI
190E405
260E401
380E403
780E400
1 60E402
40OE4UO
1 90E401
LIOEOt
8.30E401
ZSOE-01
400E-01
680E-OI
640Et04
220E401
490E404
1.20E»03
1.80E-01
220E-01
3.60E40I
150E402
230E«0)
500E402
1.70E*01
1 10Et04
880E404
4 20Ei01
588£*00
7.69E-04
570E400
930E401

COPC Selection • Chronic Exposure Scram

Is
Constllinnl
an Essential

Nutrient
(EN)?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No

Background
(BK)

ConcMttMtton
(usA)

NO
NO
ND
ND
NO
ND
ND
ND
ND
NO
NO
NO
NO

1 17E*01
617E402

ND
ND
ND
ND

427E+OS
NO
ND

1.05Et02
ND

I.14E+01
NO

5.21E-02
ND
ND

1.01E-02
2.66E-02
220E404

ND
923E*04
1.75E+03

ND
ND
ND

1.30E402
500E-OI

ND
ND

123Et05
I30E405

ND
ND

5.02E-07
ND
NO

I*M*X>BK?
.-

--
-
••
••
••

-
--
-
-

Yes
No

•-

No
-•
--
No

No
-

V«9
-
--

Yes
Yes
Yes

--
No
No
--

Yss
Yes

No
No

Yes
-•

P*tt
EWBK?

No
No
No
NO
No
NO
NO
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No

TACO Class 1
Groundwater
Criteria (uo/L)

7.00E401
6.00E»02
600E*02
7.50E*01
700E402
640E400
3.60E»01
250E401
3.50E+02
350E«02
400E-02
280E+01
300E-02
SOOEtOI
200E403
SOOEtOO
300E02
e.OOEtOO
1 40E403

NA
340E400
1.00E«02
100E*02
7.00Et01
1.00EtQ3
650E402
2.00E400
7.00E+02
200EtOO
200E-01
200E-01
500E403
7.50E«00

NA
1 50E»02
200E400
400E401
2.50E401
1.00E+02
I.OOEtOI
100E400
1.00E*02

NA
NA

1.00E403
500E-01
300E05
4.90E*01
500E403

riMuo Class 1?
Yes
No
No
Yes
No
Yes
No
No
No
No
Yes
Yes
Yes
No
No
Yes
Yes
No
No

Yes
Yes
No
Yes
No
No
No
No
No
Yes
Yes
Yes
Yes

Yes
No
No
Yes
Yes
Yes
Yes
No

No
Yes
Yes
No
No

COW?
Yes
No
No
Yes
No
Yes
No
No
No
No
Yes
Yes
Yes
No
No

Yes
Yes
No
No
No
Yes
Yes
No
Yes
No
No
No
No
No
Yes
Yes
No
Yes
No
No
No
No
Yes
Yes
Yes
Yes
No
No
No
No
Yes
Yes
No
No

nMWon
>Tler 1
<Tier1
<TteM
>TteM
•eTier 1
>Tler 1
<Tler 1
<Tier 1
<Tier 1
<Tier1
>Tler 1
>Tler 1
>Trer 1
<Tier1
<TieM
?Ter 1
>Tler 1
<Tier 1
<Tler 1

EN
>Tter1
>Tier 1
<Trer 1
>T»r1
<Trer1
<Tier 1
<Tier 1
<Tier 1
<Tier 1
>Tier 1
>lierl

EN
>TleM

EN
BK

<Tier
<Tier
>Tier
>Tler
>Tler
>Ti«r1
<Tier 1

EN
EN

<Tier 1
>Tie( 1
>Tier 1
<Tier 1
<Tier t

GROUNDWATER WELL BY WELL screen class I xls\EE-14
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Revision 1



Table U 23
Comparison of Groundwater Dala to TACO Tier I Screening Criteria lor Class I Groundwater

Area: I
We*: EE-15

ENSR International
Page 1 of 1

1.1-Olchkxoelhane
1,2-DichfcHDbenzene
1.3-OlchkHooenzene
1 ,4-Dicnk>roben2ene
2-Chk>rophenol
4 CMoroanttine
Aluminum
Arsenic
Barium
Benzene
Calcium
Chlorobenzene
Chromium
Cts/Trans-l.2-Dictiloroelhene
Cobalt
Copper
gamma BHC (Llndane)
Iron
Magnesium
Manganese
Mercury
Nickel
'otassium
Sodium
Total TCOD-TEQ
Trlchloroelhene
Vanadium
Zinc

NtMMMf Of
Sample*

1
1
1
t
1
i
1
1
1
I
1
1
1
1
1
I
I
1
1
1
1
1
1
1
1
I
1
I

Summ

NiMnoM*
OlMecU

1
1
1

ry Statistic*

Avenge
(u«A)

1.IOE+01
2.40E+01
1.IOE+01
4.30E+02
3.156*00
7.256+00
4256+03
2106+01
2556+02
3.90E+00
1.506+05
19SE+02
810E+00
6.40Et01
6.2SE«00
a.4SE«00
S.30E-03
3.50E*04
405E+04
1 15£*W
1.10E-01
1906+01
6.I5E403
3.05E»04
2.9SE-06
6.SSE-01
162E+01
2.71E+01

Muknum
(MAX)

(«*L)
1 tOEtO!
240E+01
1.IOE+01
4.306*02
3.1SE*00
7556+00
4.2SE+03
2.106+01
2.SSE+02
3.90E+00
1.606*05
1.9SE+02
8106*00
6406+01
6.25E+00
8.466+00
S.30E-03
35OE+04
4.056+04
1.1SE+03
I.10E-01
1 .906*01
6.156+03
3.05E+04
2.95E-06
6.S5E-01
I.62E+01
2.71E«01

ta
CorallluMl
anE*Mntl*J

Nulriwil
iftirt

No
No
No
No
No
No
No
No
No
NO
Yes
No
No
No
No
No
No
Yes
Yes
No
No
No
Yes
Yes
No
No
No
No

Background
(BK)

r-ftttnm iiltmt In «•wnvvnwwoR
(ugfL)

NO
NO
NO
NO
NO
NO
NO

1.17Et01
617E+02

NO
427E+05

NO
105E+02

NO
1.14E+01

NO
1.01E-02
220E+04
923E+04
1.75E+03

NO
130E+02
I.23E+05
1.30E+O5
5.02E07

NO
NO
NO

COPCStMoU

hMuoBK?

•-

Yes
No

No

No

No

No
Yes
No
No

No
No
No
Yes

kxi-ChK

P«M
EN/BK7

No
No
No
No
No
No
No
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Ye*
No
No
No
No

mlc ExjMtur* Sc

TACOCU**!
Qnundwaler
Crtl«)*(MoA)

700E+02
60OE+O2
600E+O2
750E+01
360E+OI
280E+01
360E+O4
500E+01
2006+03
5.00E+00

NA
100E+02
IOOE+02
7006+01
1006+03
6.50E+02
2.00E-01
5.00E+03

NA
1506+02
2006+00
1.00E+02

NA
NA

3006-05
5.00E+00
4.906+01
50O6+03

"•Mt

m*dr>ciM»n
No
No
No
Yes
No
No
No
No
No
NO

Yes
No
No
No
No
No
Yes

Yes
No
No
--
--
No
No
NO
No

COPC?
No
No
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No

ReMon
<TieM
<Tter1
<Twc1
>Tierl
<T«M
<Tien
<Tier1
<Ttec1
<Tier1
<Tten

EN
>T»M
<TteM
<Tier1
<Tier 1
<Tlen
<Ttert

EN
EN
8K

<Tier1
<Ti«n

EN
EN

<Tlerl
•cTlen
•cTteM
<Tler1

GROU TER WELL BY WELL screen class l.xls\EE-15
i 30, 2001
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Table U 24
Comparison ol Groundwaler Data to TACO Tier I Screening Criteria lor Class I Groundwaler

Area: L
Well: EEG-103

ENSR International
Page 1 of 1

Aluminum
Arsenic
Barium
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Total TCDO-TEQ

Summary St»tl«lic»

Number ol
Sample*

t
1
1
1
1
1
1
1
1
1
1
i
I
i

Number
ofOtitcti

Average
(ugAJ

4 .206+01
1406+01
t.70E(02
9.706+04
r.90E«00
1606*00
1.40E+03
2.10E+04
2.70E*02
7.906+00
4.90E+00
4.10E+03
160E+04
3S8E-06

Maximum
(MAX)

Detection
(ugm

4206+01
1.40E+01
1.70E+02
9.706*04
1906*00
1.60E+00
1 406+03
2.10E+04
2.70E+02
7906+00
4906+00
4106+03
1606+04
3.S8E-06

COPC Selection - Chronic Exposure Screen

It
ComtHuenl
inEnmlM

MclMAnlnuuiwii
(EN)?

No
No
No
Yes
No
No
Yes
Yes
No
No
No
Yes
Yes
No

Background
(Bit)

ConoantnrikMt
•(U*flj;;,?;'

NO
1.176+01
6.176*02
4.27E+05
1.14E*01

ND
2.2OE+04
923£*04
1756+03

NO
130E+02
1236+05
1 .306+05
5026-07

•.««oBK7
_

Yea
No
No
No

No
No
No
-

No
No
No
Yea

P««
EW6K7

No
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No

TACO Cla»« 1
Groundwaler
Criteria (ug/L)

360E+04
5006+01
200E+03

NA
1006+03
6506+02
500E+03

NA
1 50E+02
180E+02
100E+02

NA
NA

3006-05

ItMMoCMMl?
No
No
No

No
No
No

Yes
No
No

No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No

mNMOn
<Tter 1
<Tier 1
<T!er 1

EN
<Tle<1
<Tlet 1

EN
EN
BK

<Tler1
<Tier 1

EN
EN

<Tier1

GRCXJNDWATER WE1-L BY WELL screen class l.xls\EEG-l03
March 30, 2001

Revision 1



Table U-25
Comparison of Groiindwater Data 10 TACO Tier I Screening Criteria lor Class I Groundwater

Area: L
Well: EEG-105

ENSR International
Page 1 ol 1

COMUIIMtlt

alpha -BHC
Barium
Calcium
Cobalt
della-BHC
gamma BHC (Lindane)
Iron
Magnesium
Manganese
Molybdenum
Nickel
Pentachlorophenol
Potassium
Sodium
Total TCDO-TEQ

Number of
'•*»#»,•

Summit

Numbw

1
1

y StalMIc*

Awaje
Wl)
3.10E-03
I30E+02
8606*04
1.606*00
1.20E-OZ
7.40E-03
280E+02
150E+O4
450E*02
5.70E+00
670E*00
8.70E-02
7.70E+03
I.90E+04
290E06

Maximum
(MAX)

DcteowOn
(ugig

3.10E-03
1.30E+02
8.60E+04
180E«00
1.ZOE-02
7.40E-O3
2BOE+02
1.50E+04
460E*02
S.TOEtOO
670EtOO
9.70E-02
7.70E*03
1.90E*04
2.90E-06

I«
CoMUUMt
MiEttentW
III j *|5 .- numMn

.;,:,(Bi)»;: .
No
No
Yes
No
No
No
Yes
Yes
No
No
No
No
Y«s
Yes
No

Background
(UK)

CwwMMHon
<««•>

NO
a.17E*02
4.27E»05
1.14E»01
1.25E-02
1.01E-02
220E*04
923E»04
1.75Et03

ND
1.30E*02

ND
1.23EtOS
1 30E»05
5.02E-07

COPC Sttocl

UMaoBKT

No
No
No
No
No
No
No
No

No

No
No
Yes

on-Chrc

PMhV.
ENflK?

No
Yes
Yes
Yes
Ye*
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No

Kite EXDO»tli» 8c

TACOChMl
• OfbonowBWf

3.00E-D2
2.00Et03

NA
1.00E+03
3.00E-02
2.00E-01
5.00E*03

NA
1.50Et02
V80E*02
I.OOEtOZ
LOOEtOO

NA
NA

3.0OE05

•̂n

taHtuaCtanl?
No
No

No
No
No
No

Yes
No
No
No

No

COPC?
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

R***on
<Ttor1
<Ttor1

EN
<Twr1
<Ttef 1
<Tier1

EN
EN
BK

<Tierl
<Twr1
<Tter1

EN
EN

<Tler )

GROU TER WELL BY WELL screen class l.xlsVEEG-105
130,2001
.evision 1



Table U 26
Comparison ol Gioundwaler Dala (o TACO Tier I Screening Criteria lor Class I Groundwaler

Area L
Well EEC 109

ENSR International
Page 1 ol I

Constituent
2,4,5-T
2,4-0
2.4-Dichlorophenol
2-Chlorophenol
3 MelhylptienoM Methylphenol
4,4'-ODD
4 ChloroanUine
4 Melhyl-2 penlartone (MIBK)
Alpha Chkwdane
Aluminum
Arsenic
3ariurn
Benzene
Calcium
Chtorobenzene
Chloroform
Cobalt
Copper
Dwldnn
Endrin ketone
Gamma CNordane
gamma BHC (Lindane)
ran
Magnesium
Manganese
Melhytene chloride
Naphthalene
Nickel
Penlachlorophenol
Potassium
Sodium
Tolal TCDO-TEO
rrichloroethene

Xylenes. Tolal
Zinc

Numbtrof
fiAiMtes

1
1
1
t
1
1
1
1
1
1
1
1
1
1
t
1
1
1
1
t
1
t
1
1
1
1
1
1
1
1
1
1
1
1
1

Summai

Number
of Detects

1
1
1
1
i
1
t
i
i
1
1
1
t
1
1
i
1
1
1
t
I
t
1
1
1
1

V Statistic*

Average
(ugfl.)

3.20E+00
6.10E+00
2.60E»01
2.10Et01
5.50E»00
4.40E-02
S.50E»01
S.OOEtO!
380E-02
1 50E+03
4.30E+03
210E+Ot
4.40E*01
5.30E*05
280E»00
7.60E+01
2.20E*02
4.40Et01
2.90E-03
9.40E-03
1.00E02
1.10E-02

290E+OS
t.60E«05
1OOE<04
3.60E*00
2.80E«01
1.80E*05
3.70E-01
2.90E*04
4.70E«04
3.16E-08
1.60E*00
380E«00
120E«03

Maximum
(MAX)

Detection
(ugA.)

3.20E+00
6 IflEtOO
260E.01
2.10E«OI
550E+00
440E-02
5.50E*01
SOOEtOI
380E02
1 50E+03
430E-t03
2.10E+01
440E-»Ot
5.30E405
260E»00
7.60E+OI
220E«02
4.40E*01
290E03
9.40E-03
1.00E02
1 10E02

290E«05
160E+05
1 OOE«04
3.60E+00
2.80E«01
t.BOEtOS
3.70E-01
2.90Et04
4.70E*04
316E06
1.60E+00
380E«00
120E<03

It
Constituent
an Essential

Nutrient
(ENJT

No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
Yes
Yes
No
No
No
No

Background
(BK)

ConovntfikwOii
(UflA)

4.20E-01
ND
NO
ND
ND
ND
ND
ND
ND
ND

1.17E*01
6.17E*02

ND
4.27E+05

ND
ND

1.14E401
ND
ND

5.21E-02
ND

t.OtE-02
2.20E«04
9.23Et04
1.75E»03

ND
ND

130E+02
ND

1.23E+05
130E*05
5.02E-07

ND
ND
ND

CCWCSdMI

MMuoBK?
Yes

--

--
••

Yes
No

Yes

Yes

No

Yes
Yes
Yes
Yes

Yes

No
No
Yes

-•

on-Chrc

P«M
ENAK?

No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
Yes
No
No
Yes
Yes
No
No
No
No
No
Yes
Yes
No
No
No
No

mlc Exposure*!

TACO Class 1
Qroundwaler
Criteria (KB/I.)

3.60E.02
7.00E+01
2.10E«01
3.50E«01
3SOE+02
1.10E-01
2.80E+01
1 60E*02
200EtOO
3.60E«04
500E+01
2.00E+03
S.OOEtOO

NA
100E*02
200E-02
1.00E403
650E+02
2.00E-02
2.00E.OO
2.00E+00
200E01
S.OOEtOS

NA
1.50E+02
500E+00
2.50E+01
1.00E+02
1 OOE+00

NA
NA

300E05
500E*00
1 OOEt04
5OOE*03

re«n

is Max. Class 1?
No
No
Yes
No
No
No
Yes
No
No
No
Yes
No
Yes

No
Yes
No
No
No
No
No
No
Yes

Yes
No
Yes
Yes
No

No
No
No
No

COPC?
No
No
Yes
No
No
No
Yes
No
No
No
Yes
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
No
No

ReMon
<Ti»r 1
<Tier 1
>Tier 1
<Tier 1
<Tiet 1
<Tier 1
>Tier1
<Tkir 1
<T»M
<TieM
>Tier 1
<Tier 1
>TieM

EN
<Tiei1
>Tier 1
<Tie> 1
<Tler t
<Tler 1
<Tier 1
<Tier 1
<Twr 1

EN
EN

>Tier 1
<Tler 1
>Tier 1
>Tier 1 '
<Tier 1

EN
EN

<Tier1
<Tief 1
<Tier1
<Tier 1

GROUNDWATER WELL BY WELL screen class l.xls\EEG-109
March 30, 2001

Revision 1



Table U-27
Comparison ol Groundwater Oala to TACO Tier I Screening Criteria lor Class I Groundwater

Area: L
Well. EEG-111

ENSR International
Page 1 ol 1

Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
deria-BHC
Iron
Magnesium
Manganese
Molybdenum
Nickel
Penlachlorophenol
Potassium
Sodium
Vanadium
Zinc

Summary SMMica

NwwMr 01
Sample*

1
1
1
1
1
1
1
1
1
1
1
1
i
1
1
1
1
1

Number
Of Detect!

Average
<«*M,

5.50E4O3
4206+OO
470E+02
150E+05
1806+01
9306+00
9.40E400
9.806-03
1.10E+W
2.906+04
4006+02
1.006+01
2406+01
1.30E-01
58OE+03
2.80E+04
1.70E*01
370E+01

Maximum
(MAX)

DtlwrtlfMi
(MfM

S.SOE+03
4 20E*00
470E+02
150E+OS
1.80E+01
9.30E+00
9.406+00
•JOE-03
1.10E+04
2.9O6+04
4006+02
1 .006*01
2406+01
1.30E-01
S.8OE*03
2.8OE*04
1.706+01
3.706+01

COPC SeNwtlon • Chronk

t«
Conttlluwtt
•hEMcMtal

NHbMnt
(a»?

No
No
No
Yes
No
No
No
No
Yes
Yes
No
No
No
No
Yes
Yes
No
No

Background
(BK)

ConCMttfMlOlt
(«9ft.)

NO
1 176+01
6176+02
427E+05
105E+02
I.UEtOI

NO
1.25E-02
2206+04
9236+04
175E+03

ND
1 306+02

NO
123E+OS
1.306+05

NO
ND

KMuoBK?

No
No
No
No
No

No
No
No
No

No

No
No

Pttt
EWBK?

No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
No

Exposure Screen

TACO Class 1
QrounowMtr
Criteria (uf/L)

3.60E+04
5006+01
200E+03

NA
1.006*02
1006+03
650E+02
3.00E-02
5006+03

NA
150E+02
1.806+02
100E+02
1 .006+00

NA
NA

4.90E+01
S.OOE+03

i*Max>
ClaMIT

No
No
No

No
No
No
No
Yes
--

Yes
No
No
No

No
No

.... - ..--1 ' , ::.

<»i*r
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

- ' . - :." '

fte^afcnll

•cTlert
<Tter1
<Tiert

EN
<Tler1
<Tler1
<Tler1
<T1et1

EN
EN
BK

<Ttert
<Ttor1
<Tler1

EN
EN

<Tier1
<Tfer1

GRO MER WELL BY WELL screen class l.xls\EEG-111
—-ch 30. 2001

Revision 1



Table U 28
Comparison of Groundwater Dala lo TACO Tier I Screening Criteria for Class I Groundwater

Area: L
Well: AA-SW-S2

ENSR International
Page 1 ol 1

i

CoraMUMnl
Aluminum
Barium
Calcium
Cobalt
Copper
ron

Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Total PCBs
Total TCDO-TEQ
Vanadkjm

Swnmaiy Statistics

Number of
Sample*

2
2
2
2
1
2
2
2
2
2
2
2
2
2
1
2

Number
odtoMct*

1
2
2
1
1
2
1
2
2
2
2
2
2
2
1
1

Average
(u*L)

1.37E+03
2.05E+O2
1.30E*05
6.15E+00
2.30E+00
3.83E*03
2.55E+00
3.20E*04
7.15E»02
3.50E+00
1.39E+01
4.55E*03
S65E*03
MTEtOO
399E-06
595E»00

Majdmum
(MAX)

Detection
<M»rt)

260E+03
210E»02
1.40Et05
7.30E»00
2.30E*00
6.70E*03
260EtOO
360E*(M
1.30E403
3.70E«00
I.SOEtOI
560E.03
660E»03
1.16E<00
3.99E-06
6.90E«00

COPC $M«eUon - Chronic Expowr* Sprawi

ta
Constituent
an Euential

Nutrient
(EN)?

No
No
Yes
No
No
Yes
No
Yes
No
No
No
Yes
Yes
No
No
No

Background
(BK) «;

ConemtnlMi
(U«A) fl)*

NO
6 17E*02
427E*05
1.14E+01

ND
2.20E«04

ND
9.23E+04
1 75E»03

NO
I30E+02
1.23E+05
130E+05

ND
502E-07

NO

'^-•S'K -. •
• jf-:v:. ; • • • • -

v~5*v '
ttitiaoBM

-
No
No
No
-
No
--
No
No
-
No
No
No
--

YM
••

PM*
EN/BK?

No
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
Yes
Yes
Yes
No
No
No

I

TACO ClMS 1
Qraundw»Mr
Criteria (UJ/L)

360E+04
200E-.03

NA
1.00E»03
650E*02
5.00E*03
7.50E*00

NA
1 50E*02
1.80E*02
100E»02

NA
NA

5.00E01
300E05
490E->01

t« M«> Ctoe« 17
No
No

No
No
Yes
No

Yes
No
No

Yes
No
No

COPC7
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No

Rnton
<Tler1
<Tlert

EN
<Tler 1
<Tler 1

EN
<T(er 1

EN
BK

<Tler1
<Tter1

EN
EN

>Tier 1
<Tler1
<Tiet1

GROUNDWATER WELL BY WELL screen class l.xls\AA-SW-S2
March 30. 2001

Revi5;ion 1
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Table U 29
Comparison ol Groundwater Data to TACO Tier I Screening Criteria lor Class I Groufxlwaler

Area: L
Well AA-SW-S3

ENSR International
Page 1 of 1

1

Constituent
Aluminum
Arsenic
Barium
Calcium
Cobalt
Copper
n-n-butytphthalale
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Total PCBs
Total TCOO-TEO
Trichtoroelhene
Vanadium

Summary Statistic*

Number ol
Sample*

2
2
2
2
2
1
1
2
2
2
2
2
2
2
2
2
1
1
2

Number
of Detect.

2
1
2
2
2
t
1
2
1
2
2
1
2
2
2
2
1
1
1

Average
(ugrl)

2556+O3
695E+00
240E+O2
185E+05
6906+00
4.SOE400
3.20E-01
535E+03
260E+00
345E+04
1.18E+03
565E400
180E+Q1
6.85E+03
725E-.03
1.17E+00
605E-06
3.40E-O1
9.50E+00

Mejdmum
(MAX)

(uS-tj"
440E+O3
8.90E4CX)
2.90E+02
1.80E+OS
850E+00
4.SOE«00
3206-01
B.70&03
270E+00
4.20E404
2006+03
6.306+00
1906+01
7.106+03
7.706+03
1.186+00
6056-06
3.40E-01
140E+01

COPC S«l*cUon - Chronic Exposure Scram

to

mEntnlW
Nulriwil
(B»l)7

No
No
No
Yes
No
No
No
Yes
No
Yes
No
No
No
Yes
Yes
No
No
No
No

Background
(BK)

Concentration
(U9A-)

NO
1.17E*01
6.17E+02
427E+05
I.14E+01

NO
NO

22OE+04
NO

923E+04
1.75E+03

ND
1.30E+02
123E+O5
13OE+05

NO
5.02E-07

MO
NO

KMwoBK?

No
No
No
No

No
•-

No
Yes

No
No
No

Yes

Pan
EMfBKT

No
Yes
Yes
Yes
Yes
No
No
Yes
No
Yes
No
No
Yes
Yes
Yes
No
No
No
No

TACO Clan 1
Qnumhnltr
CdWMujA.)

360E+04
500E+O1
2.00E+03

NA
100E+03
6.50E.02
7006+02
5006+03
7506+00

NA
1506+02
180E+02
1006 +O2

NA
NA

5.00E-01
3.00E-05
5006+00
490E+01

l»M»K>CI.«»rt
No
No
No

No
No
No
Yes
No

Yes
No
No

Yes
No
No
No

'• ' '!''**

rW
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No
No
No

-JWUfi"
<Tler1
<Tter1
<Tler1

EN
<Ttef 1
<T(et1
<Tler1

EN
<Tler1

EN
>Tler1
<Ttor1
<Tler1

EN
EN

>Tlerl
<Tter1
<Tler1
<TleM

GROl \TER WELL BY WELL screen class l.xls\AA-SW-S3
Nh 30, 2001

Revision 1



Table U 30
Compahson ol Groundwaler Data to TACO Tier I Screening Crileha lor Class I Groundwaler

Area RES
Well: SGW S1

ENSR International
Page 1 ol 1

Constituent
4,4'-DDD
alpha-BHC
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
Dieldrin
gamma BHC (Lindane)
Heplachlor epoxitfe
!ron
Lead
Magnesium
Manganese
Melhoxychlor
Molybdenum
Nickel
Potassium
Sodium
Vanadium
Zinc

• Summary Statistic.

Number ol
Samp**

1
i
2
2
2
2
2
2
2
1
2
t
2
2
2
2
1
2
2
2
2
2
2

Number
of Detect!

1
1
2
2
2
2
2
2
2
1
2
1
2
2
2
2
1
2
2
2
2
2
2

AV9f£Q4
(UfyL)

4.00E03
2.10E-03
235E403
285E.01
3.95E*02
105E*05
1 12E.OI
8.10E+00
6S5E*00
320E-03
380E03
1.40E-03
980E*03
920E400
t.14E«04
1.28E403
540E-03
605E-00
185E*OI
1.12E-»04
1.40E«04
8.90E*00
3.1SE«01

Maximum
(MAX)

Detection
(u*L)

400E03
210E-03
400E+03
440E»01
540E»02
1 30E»05
1 BOE^OI
I20E»01
1.10E*01
320E-03
4.10E-03
1 40E-03
1 20E404
1.50E+01
MOE+04
1.70E«03
540E-03
920E<00
270E»01
1.60E+04
1.50E«04
1.40E«Ot
610E»OI

COfC 8«l«ctton • Chronic Expoture Scrxn

1*
Constituent
wiEuwMlal

Nutrient
(EN)?

No
No
No
No
No
Yes
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
No

Background
(BK)

Conccntnllofi
(UB«-)

NO
NO
NO

1.17E*01
6.17E+02
427E+05
10SE+02
1.14EtOI

ND
ND

I01E02
266E-02
220E+04

NO
923E»04
1.75E+03

ND
ND

1 30E+02
123E+05
1306+05

ND
ND

i*M(X>BK?
..

Yes
No
No
No
Yes

No
No
No

No
No

No
No
No

Ntt
ENrBK?

No
No
No
No
Yes
Yes
Yes
No
No
No

Yes
Yes
Yes
No
Yes
Yes
No
No
Yes
Yes
Yes
No
No

TACOCUtnl
Qroundwaler
Criteria (uofl.)

1.10E-01
3.00E-02
360E*04
S.OOEtd
2.00Et03

NA
IOOE+02
1.00E+03
650E+02
200E-02
2.00E-01
2.00E-01
500E+03
7.50E400

NA
I50E»02
4.00E<01
180E402
1.00Et02

NA
NA

49OE+01
5.006403

bttax>ciM«i?
No
No
No
No
No

No
No
No
No
No
No
Yes
Yes

Yes
No
No
No

No
No

COPC7
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No

Reason
<Tler
<Tier
<Tier
<Tier
<Tier

EN
<Tier
<TBC
<Tier 1
<Tier 1
<Tier t
<Tier 1

EN
>Tier 1

EN
BK

•Tier 1
<Tier 1
<Tier1

EN
EN

<Tiert
<t»r 1

GROUNDWATER WELL BY WELL screen class l.xls\SGW-S1
March 30. 2001

Revision 1



Table U 31
Comparison ol Groundwaler Dala 10 TACO Tier I Screening Criteria lor Class I Groundwaler

Area: RES
Wed: SGW-S2

ENSR International
Page 1 ol 1

Constituent
2.4-06
«,4'-OOE
Aluminum
Arsenic
Barium
bela-BHC
Calcium
Chfomium
Cobalt
Copper
Gamma CNordane
gamma BHC (Lindane)
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Sodium
Total TCDO-TEQ
Vanadium
Zinc

Summary Statistics

Number of
SMnplM

2
1
2
1
2
1
2
2
2
2
1
1
2
2
2
2
2
2
2
2
2
2
2

Number
olDMMIf

I
1
2
t
2
1
2
2
2
2
1
1
2
2
2
2
1
2
2
2
2
2
2

Average
(ugAJ

4.55E-01
2.00E-03
3.906+03
4.706+00
4056+02
2.00E-03
1.S5E+OS
1016+01
8606+00
5306+00
120E-03
1. TOE-03
7.55E+03
4.80E+00
2.70E+04
7.75E+02
S.BSE-fOO
1906+01
5206+03
1856+04
1.36E-OS
1.25E+01
2806+01

Maximum
(MAX)

Daltcitoii
(ugAJ

660E-01
2.00E-03
460E+03
4.70E+00
4.30E+OZ
2.00E-03
1.70E+05
1.10E40I
1OOE*Ot
590E+00
1.20E-03
1. TOE-03
8.40E+03
470E*00
2.70E+04
120E+03
6706*00
220E»01
56OE+03
1.90E*04
1.22E-OS
1 .406+01
3006+01

COPC SetocHon • Chronic Expomn Scram

It
CondHuwil
•nEttWIM

NuMMI
(B«T

No
No
No
No
No
No
Yes
No
No
No
No
No
Yes
No
Yes
No
No
No
Yes
Yes
No
No
No

Background
(BK)

Conomtnllbn
(ugA.)

NO
NO
NO

1.17E+01
6.1TE+02

NO
4.27E+OS
t.05E«02
1 14E+01

NO
ND

101E-02
2.20E+04

NO
9.23E404
1.75E+03

NO
V30E+02
1.23E«OS
1.30E+05
5.02E-07

NO
NO

HlMnoBKT

No
No

No
No
No

No
No

No
No

No
No
No
Yes

P«s
ENIBKT

No
No
No
Yes
Yes
No
Yes
Yes
Yes
No
No
Yes
Yes
No
Yes
Yes
No
Yes
Yes
Yes
No
No
No

TACO Cut** 1
OniHMttmtar
«HM«(uOD

290E+02
4.00E-O2
360E+04
SOOE+01
200E+03
300E-02

NA
tOOE+02
100E+03
650E+02
200E+00
200E-01
5.00E+03
7.50E+00

NA
150E+02
iaoe+02
IOOE+02

NA
NA

300E-05
490E+01
500E+03

l«M«>Ct*l»l7

No
No
No
No
No
No

No
No
No
No
No
Yes
No

Yes
No
No

-
No
No
No

COPCt
No
No
NO
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

fttnon
<Tterl
<Tter1
<TteM
<Tleri
<Tter1
<Tler 1

EN
<Trw1
<Ttef 1
<Tlert
<Tlar1
<Tl9f1

EN
<Tler1

EN
BK

<TleM
<Tier1

EN
EN

<Tier1
<Ttor1
<Tler1

GROU TER WELL BY WELL screen dass l.xls\SGW-S2
*1 30. 2001
levision 1



Table U 32
Comparison of Groundwaler Data to TACO Tier I Screening Criteria for Class I Groundwater

Area: RES
Well: DW-MCDO

ENSR International
Page 1 ol 1

ComWiMiti
Arsenic
Barium
Calcium
Carbon disuffide
Copper
della-BHC
Fluoranthene
Iron
Lead
Magnesium
Manganese
Phenanlhrene
Potassium
Sodium
Toluene
Total TCDO TEO
Vanadium
Zinc

Sumratry Statistic*

Number of
Sample*

Number
of Detect*

Annge
(ugflj

290E*01
265E*02
1.00E+05
7.25E+00
185E+01
2.90E-03
3.85E-01
1.01E-.04
129E*02
2.20E»04
5.75E+02
380E-01
4.0SE403
9.55E-103
6.35E-01
3.4SE-06
2.50E»00
4.05E+03

Maximum
(MAX)

Detection
(uoA)

2.90Et01
2.65E+02
I.OOEtOS
7.256*00
185E*01
2906-03
3.85E01
1.01E*04
1.29E*02
2.20E*04
5.75e»02
3.80E-01
4.05E*03
9.55Et03
6.3SE-01
3.4SE-06
2.50E+00
4.05E+03

; , . , . . - , .4

M
CbnttillMM
•nEwmtlal

Nutrient
(EN)?

No
Mo
Yes
No
No
No
No
Yes
No
Yes
No
No
Yes
Yes
No
No
No
No

Background
(BK)

ConotAMUM
(U9flJ,,C

1.17E+01
6.I7E+02
4.27£tOS
B.SOE-tOO

ND
1256-02

ND
2.20Et04

NO
9.23Et04
1.756*03

ND
1.23E+05
1 30E+05

NO
5.02E-07

NO
NO

COPC Selection - Chronic Expoiura tcrtao

MM*x»BK?
Yea
No
No
No

No

No

No
No
--

No
No

Yes

Put
ENrSK?

No
Yes
Yes
Yes
No
Yes
No
Yes
No
Yes
Yes
No
Yes
Yes
No
No
No
No

j

TACOCtaMl
QroundrtMer
CiMri*(ugA.)

5.00E+01
2.00E+03

NA
7.00E+02
650E»02
3.00E-02
2BOEt02
S.OOEt03
7.50E*00

NA
1 50E+02
210E+03

NA
NA

t.OOE«03
300E-05
490E*01
500E+03

UMtooCteUI?
No
No

No
No
No
No
Yes
Yes

Yes
No

No
No
No
No

COPC?
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No

RttBMMt

<Tlert
<Tler 1

EN
<Tk>r1
<Tler1
<Tier1
<Tier1

EN
>Tier1

EN
BK

tTier 1
EN
EN

<Tier1
<Tler<
<Tier 1
<Tier 1

GROUNDWATER WELL BY WELL screen class l.xls\DW-MCDO
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Table U 33
Comparison ol Groundwater Data to TACO Tier I Screening Criteria lor Class I Groundwaler

Area: RES
Wel: DW-SCHM

ENSR tnlernational
Page 1 ol 1

I • '

Constituent ,:
Arsenic
Barium
Calaum
Copper
Iron
Magnesium
Manganese
^otassium
Sodium
Total TCDD-TEQ
Zinc

Summary Statistics

Number of
SMVh.

1
1
1
1
1
1
1
1
1
1
t

Number
ol Detect*

Avers**
(«9«j

6.40E+00
2.20E+02
1.70E+05
280E*00
1.70E+04
3.90E*04
1.20E*03
680E»03
220E»04
205E-06
120E+02

Maximum
(MAX)

Detection
Mr!)

6.40E+00
220£+02
1.706*05
2 806*00
V70E»04
39OE*04
1.20E+03
680E+03
220E»M
2.0SE-06
1.20Et02

COPC Setectlon - Ctaronio EmoMn Screen

I*
Conultuent
•nEMtnOH

Nutrient
(EN)T

No
No
Yes
No
Yes
Yes
No
Yes
Yes
No
No

Background
<«9 ;

ConoMMttgft
(«•*);

1 17E+OI
617Et02
427E*05

NO
220E«04
923E404
I.75E«03
I23E*O5
130E+05
5.02E-07

ND

î̂ iio
NO
No
No

No
No
No
No
No
Yes

' ' ^ . . ;

.:pir
v#$*

Ye»
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No

TACOClMSl
fii*MHwlie(*4*rwvwowiiwr
Crlwito(uoyL)

S.OOEtOI
2.00Et03

MA
8SOE«02
SOOE-t03

NA
150E+02

NA
NA

3.00E-05
500E»03

: <-• ,4V> -•'

MMOOCM*)?
No
No

No
Yes

Yes

No
No

•fft
No
No
No
No
No
No
No
No
No
No
No

t**on
<Tlec1
<TI«1

EN
<Ttor1

EN
EN
BK
EN
EN

<Tler1
<Tler 1

GROL TER WELL BY WELL screen class l.xls\DW-SCHM
*>30, 2001
levision 1



Table U-34
Comparison of Groundwaler Dala to TACO Tier I Screening Crileria for Class I Groundwaler

Area: RES
Well: DW-SETT

ENSR International
Page 1 of 1

Constituent
Barium
Calcium
Cartxxi disuir.de
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Zinc

Summary Statistics

Number of
Sample*

1
1
1
1
1
1
1
1
1
1
1
1
1

Number of
Detects

1
1
1
1
1
1
1

Average
(ugrtj

1.80E»02
1 BOE+O5
I.SOEtOO
3.00E+00
2.60E+00
2.40E+03
2.70E+00
4.10E404
B.60E+02
6.20E+00
5.70Et03
2.40E+04
7.50E+01

Maximum
(MAX)

Detection
(ufl/L)

1.80E402
1.80E+05
1.50E*00
3.00E+00
2.60E+00
2.40E+03
2.70E+00
4.10Et04
8.60E+02
6.20E+00
5.70E+03
2.40Et04
7.50E+O1

COPC Selection - Chronic Exposure Screen

1* Constituent
«n Essential

Nutrient (EN)?
No
Yes
No
No
No
Yes
No
Yes
No
No
Yes
Yes
No

Background
• (BK) 'i|f f

Concentraiioil
'<"»*i%

617E+02
4.27E+05
esOEtOO
1.14E+01

NO
2.20E+O4

NO
9 23E+04
1.75E+03
1.30E+02
1.23E+05
1.30E«05

NO

•':~v . "'::. - " ~' ' '

\s^ii'^
::'^^'i"'- '•

I«MU»BK?

No
No
No
No

No
••
No
No
No
No
No
•-

Pass
EN/BK?

Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
No

TACO dais 1
Qroundwater
Criteria (ugn.)

2.00C+03
NA

7.00E+02
1.00E+03
6.50E*02
5.00E+03
7.50E+00

NA
1.50E+02
1.00E+02

NA
NA

5.00E*03

I* Max> Class I?
No
•-

No
No
No
No
No
--

Yes
No

No

core?
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<Tier1

EN
<Tier 1
<Tier 1
<Tier 1

EN
«Tier1

EN
BK

<Tier 1
EN
EN

<Tier 1

GROUNDWATER WELL BY WELL screen class l.xls\DW-SETT
March 30, 2001

Revision 1



Table U-35
Comparison ot Groundwaler Data to TACO Tier I Screening Criteria for Class I Groundwaler

Area: RES
We!: DW.WRK3

ENSR International
Page 1 ol 1

Constituent
Barium
Cadmium
Calcium
Cobalt
Copper
deda-BHC
Fluoranthene
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Total TCDD-TEO
Zinc

Summary Statistics

Number of
Samples

Number
ol Detect*

1
1

Avenge
(ogrtj

130E+02
i. ooe *oo
I50E405
4.10E+00
t.10E*00
4.00E-03
360E-01
1.90Et03
1.SOE+01
380Et04
MOE*03
5306+01
570E+03
2.90E404
268E06
9SOE»02

Maximum
(MAX)

Detection
<«9fl.)

1.30E+02
LOOEtOO
1 50Et05
4IOE»00
1.10E»00
4.00E-03
360E-OI
1.90E*03
t.SOEtOt
3.K)Et04
1 10Et03
S.30E«OI
5.706*03
290E»04
258E-06
9.50E*02

COPC SetocUon - Chronic Expmura Semen

I*
Conttltuent
•n Essential

Nuutont
(EN)?

No
No
Yes
No
No
No
No
Yes
No
Yes
No
No
Yes
Yes
No
No

Background
(BK>

COflOMnfWlOfl

oww
6.17E*02

ND
4.27E+OS
1.14E+01

ND
1.2SE-02

ND
2.20E+04

ND
9.23E«04
1.75E»03
1.30E»02
1 23E.05
1.30Et05
S.02E-07

ND

(•MBC.BK?
No

No
No
-•

No

No
--
No
No
No
No
No
Yes

P«M
ENBK?

Yes
No
Yes
Yes
No
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No

TACO Class 1
Oroundwaler
Cril*rU(ur/L)

200E+03
S.OOEtOO

NA
100E+03
650E-.02
3.00E-02
2.80E«02
5.00E*03
7.SOEtOO

NA
1 50E»02
I.OOE«02

NA
NA

300E-05
500E<03

leM«x>Cts*st?
No
No

No
No
No
No
No
Yes

--
Yes
No

,_ No

No

COK"
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No

ft-«on
<Tter1
<Tlw1

EN
<Tler1
<Tler1
•eTIert
<Ttor1

EN
>Tiert

EN
BK

<T)er1
EN
EN

<Tieri
<Tlef 1

GROU TER WELL BY WELL screen class l.xls\DW-WRIG
">b 30, 2001

levisinn 1



ENSR International

TABLE U 36
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
GROUNDWATER • CLASS I (DRINKING WATER) SCENARIO
SAUGET AREA 1 • EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

SI1M G I . , H . , | 1 '1 L .1 H*t 1
Conillluent Location
I.U.2Telrachkxoe»iane
1.1-Dichloroelhane

t ,2,4-Trichkxobenzene
1 .2 DKhlorobenzene
1 ,4 Oichloiooenzene
2.4.5-TP (Silvex)
2,4,6-Trichloiophenol
2.4-D
2.4-DKhlorophenol
2-Chk>rophenol
2-NilroanHine
3-MethylphenoM Melhylphenol
4,41-DO£
4-Chkxoamlme
4-Melhyl-2-penlanone (MIBK)
4 Nilroamhne
Alpha Chtordane
alpha-BHC
Antimony
Arsenic
Benzene
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Benzo(k)«ix»anlhene
bela-BHC
Cadmium
Caibazolo
Chlorobenzene
Chlorolorm
Ci&Trans-t.2-Dichloroethene
delta-BHC
Oibenzo(a,h)anlhracene
Elhylbenzene
Gamma. Chlordane
gamma 8HC (Lindane)
Heptachtor
Heptachhx epoxide
Lead
Manganese
Molybdenum
Naphthalene
Nickel
Nitrobenzene
4-Nilrosodiphenylamine
Pentachlorophenol
Phenol
letiachloioemene
Thallium
Toluene
Total PCBs
Tolal TCDD-TEQ
Trichloroethene
Vanadium

Zinc
Total:

— r —

-

X

X

X

3

— T —

X

1

—— • —

X

1

f-lj'BMIm

X

1

..

X

X

X

X

X

X

X

7

"~
X

X

X
X
X

X

X
X

X
X

X

X

X
X

X
X

X

X
X
X

X

X
X
X

25

•— -

X

1

—

X

X

X

X

X

X

X

X
X

X

X
X

12

i-UtBinm

-

-

X

1

"TP

X
X

X

X

X

X

X
X

"

X

X
X

X

"
X

14

liiiJ

X

X

X
X
X

X

X

X
X
X
X
X

X
X

"

X

X j

X
X
X

X
X

X
X
"

X

24

IJ-g'Hm

X

-
X

2

X

X

X

X

X
X

X

X

X
X

X

X

X

15

X I

X

X
X
X

X

X

X

X
X
X

X

X

X

X

X
18

mg?im

X
X

2

14 anm
X

X
X

X

X

X
X

X

X
X

X

X

t2

LLiLIm

X

1

U-BEI

8
X

X

X

-

X
X

X

X

X

X
X

X

X

X
X

X
X

X
X

X
X

20

IJSHm
X

X

2

H-frSM

X

X

X
X

X

X

X
X

8

AA-SW-S2

X

1

-~

X

X

_._::_..

2

sog î

-

-

X

1

I'V.'i.'M.M

"

X

._ ._ ._.

1

..

X

1
Notes:
-• This constituent was not derailed as a constituent of potential concern based on this scenario
RES - Residential Non-Potable Use Well.

GROUNDWATER WELL BY WELL screen class I xlstajcs (2)
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ATTACHMENT 14

APPENDIX V - RISK ASSESSMENT FOR NONPOTABLE USE

RESIDENTIAL WELLS
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Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX V

ASSESSMENT OF POTENTIAL LEAD EXPOSURES

RESIDENTIAL DRINKING WATER

V-1 March 30. 2001
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Sauget Area 1
HHRA-EE/CA and RI/FS

APPENDIX V

ASSESSMENT OF POTENTIAL LEAD EXPOSURES - RESIDENTIAL DRINKING WATER

Lead was identified as constituent of potential concern (COPC) for the drinking water scenario using
TACO Class I standards in Appendix U in two non-potable use residential wells (DW-MCDO, DW-
WRIG) within the study area. Lead is the only COPC identified in each well. Therefore, ingestion of
groundwater as drinking water was evaluated in the risk assessment. However, it should be noted that
neither well is actually used for drinking water. Table V-1 provides a summary of field information
collected for each well.

Risk Assessment Approach for Lead

For many compounds associated with known or potential noncarcinogenic health effects, it has been
demonstrated that there is a threshold for these effects. It is conventionally assumed for all such
compounds that there is a dose below which no adverse effect occurs or, conversely, above which an
adverse effect may be seen. For compounds with known or suspected carcinogenic effects, the
underlying assumption for all regulatory risk assessment is that there is no threshold for effects. Thus,
every dose, no matter how small, is assumed to pose some finite level of risk.

Because of the uncertainties in the dose-response relationship between exposure to lead and
biological effects, it is unclear whether the noncarcinogenic effects of lead exhibit a threshold
response. Therefore, an RfD for lead is not available. Although USEPA has classified lead as a B2
(probable human) carcinogen, no cancer slope factor (CSF) has been developed. Therefore, potential
exposures to lead cannot be evaluated using the traditional methods of risk assessment. However, the
USEPA has developed an Integrated Exposure Uptake Biokinetic (IEUBK) model that correlates lead
levels in the environment to blood lead levels in children (USEPA, 1994). In addition, a model for
assessing adult exposures to lead in multiple environmental media (air, soil, and water) in an
industrial/commercial setting is available in the peer reviewed literature (Bowers et al., 1994). The
IEUBK model is used to evaluate residential drinking water scenarios.

USEPA IEUBK Model

It is generally believed that increasing blood lead concentrations in children correlate with adverse
neurological effects. The IEUBK model is a computer program that links typical risk assessment
exposure analysis with a biokinetic model of lead uptake and distribution in the body to enable
estimates of blood lead levels that may occur due to overall exposures to lead in the environment. The
IEUBK model predicts blood lead levels in children 0-7 years of age due to exposure to lead from
multiple sources, including air, water, diet, soil, and maternal sources, and considers differing exposure
patterns and physiological changes in the various age groups. Children 0-7 years of age are
considered by USEPA to be sensitive receptors for lead exposure because, compared to older

V-2 March 30.2001
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Sauget Area 1
HHRA-EE/CA and RI/FS

receptors, young children ingest more soil, absorb more lead from the gastrointestinal tract, and are
more sensitive to the effects of lead in the bloodstream. The health effects of most concern from lead
exposures are impaired mental and physical development in young children. Available evidence
suggests that a threshold dose for these effects lies between 10 to 15 micrograms of lead per deciliter
of blood (|ag/dL) (USEPA, 1994).

Potential risk associated with incidental exposure of a young child (0-7 years of age) to lead as a result
of ingestion of groundwater as drinking water was evaluated using USEPA's IEUBK model (version
0.99d) (USEPA, 1994).

Key assumptions in the IEUBK model are briefly discussed below:

Lead In Air The model assumes a background concentration of lead in outdoor air of 0.1 jag/m3 lead
(based on the average lead concentration in outdoor air in urban areas in 1990) and in indoor air was
assumed to be 30 percent of that for outdoor air or 0.03 ng/m3. Age-specific air inhalation rates
ranging from 2 to 7 m 3 /day are used to estimate intake of lead via inhalation, and fractional uptake of
inhaled lead was assumed to be 0.32.

Lead in the Diet: The model assumes an average ingestion of lead in diet that on an age-specific
basis ranges from 0.006 to 0.007 mg lead/day. These values are based on PDA reported dietary lead
intake for US children (6 months to 7 years of age) from 1987 to 1994. Fractional uptake of lead
ingestion in the diet was assumed to be 0.50.

Lead in Drinking Water The model assumes a background concentration of lead in drinking water of 4
jig/L. Age-specific drinking water ingestion rates ranging from 0.20 to 0.59 L/day for children ages 6
months to 6 years were used to estimate lead intake and fractional uptake of lead ingested in water
was assumed to be 0.50. In order to evaluate site-specific exposure to lead in non-potable
groundwater, a site-specific water concentration of 129 jig/L in well DW-MCDO and 15 jag/L in well
DW-WRIG were substituted for all age groups evaluated (0-7 years of age).

Lead in Outdoor Soil and Indoor Dust: Age-specific average outdoor soil plus indoor dust ingestion
rates ranging from 85 to 135 mg/day are used by the model and it is assumed that 45 percent of total
ingestion is from soil and 55 percent is from dust. USEPA recommends that central tendency
(average) rates of soil plus dust ingestion be used in IEUBK model, rather than the upper-bound soil
plus dust ingestion rate of 200 mg/day. The source of lead in indoor dust is assumed to be lead in
outdoor soil, and the concentration of lead in indoor dust is assumed to be 0.7 of that in outdoor soil,
based on measured soil-dust relationships at other sites where soil was a major contributor to indoor
dust. The fractional uptake of lead from soil and dust was assumed to be 0.30. Lead was not
identified as a COPC in soil; however, in order to evaluate potential impacts of cumulative exposure to
lead in environmental media at the site, a concentration of 72 mg/kg has been assumed for lead in
both soil and indoor dust for the young child resident. This represents the average soil concentration

V-3 March 30. 2001
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Sauget Area 1
HHRA-EE/CA and RI/FS

for Transect 1 and is the highest average lead concentration identified in soil from the three transects
(Transects 1,2, and 3) nearest the two non-potable groundwater wells (DW-MCDO, DW-WRIG) where
lead was identified as a COPC.

The IEUBK model calculates a distribution of blood lead concentrations in children, both graphically
and in table format. The results are presented in Figure 1 and Table 2 for well DW-MCDO, and in
Figure 2 and Table 3 for DW-WRIG.

Well DW-MCDO

As can be seen in Figure 1, 41.7% of young children initially exposed to lead under the condition
summarized above are predicted to exhibit blood lead concentrations lower than the acceptable blood
lead level of 10 (ag/dL, and 58.3% of young children potentially exposed to lead under the condition
summarized above are predicted to exhibit blood lead concentrations greater than the acceptable
blood lead level of 10 ng/dL The USEPA regulatory target is at least 95% of young children in a
population potentially exposed to lead having blood lead levels below 10 ng/dL Therefore, under the
conditions described above, young children that consume groundwater exclusively from well DW-
MCDO as drinking water may experience adverse health effects. However, as noted above, this well
is not in fact used for drinking water. As shown in Table 1, the well itself is located in the backyard of
the residence. Appendix Q presents an analysis of lead in this well for non-potable uses such as car
washing and household use, and indicates no adverse health effects for children.

Well DW-WRIG

As can be seen in Figure 2, 95.3% of young children potentially exposed to lead under the condition
summarized above are predicted to exhibit blood lead concentrations lower than the acceptable blood
lead level of 10 ng/dL. The USEPA regulatory target is at least 95% of young children in a population
potentially exposed to lead having blood lead levels below 10 ug/dL Therefore, under the conditions
described above, no adverse health effects are expected for young children potentially exposed to lead
in groundwater. Additionally, as noted above, this well is not in fact used for drinking water.

References

USEPA. 1994. Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for Lead in
Children. USEPA, Office of Emergency and Remedial Response, Washington, DC.
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Sauget Area 1
HHRA-EE/CAandRI/FS

TABLE V-1
INFORMATION ON DOMESTIC WELLS SAMPLED
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

McDonald residence, 109 Judith Lane:
location: backyard
sampling method: peristaltic pump
sampled from: top of well casing
depth of well: 18.71ft.
depth to water 9.74ft.
length of water column: 8.97 ft.
other information: 0.62 stickup

Settle residence, 102 Judith Lane
location: backyard
sampling method: well pump
sampled from: pump tap
depth of well: could not access, reportedly 26-30 ft.
depth to water: could not access
length of water column: could not access
other information: none

Wright residence, 100 Judith Lane
location: house basement
sampling method: peristaltic pump
sampled from: top of well casing
depth of well: 25.02ft.
depth to water 9.40ft.
length of water column: 15.62 ft.
other information: 0.36 stickup

Schmidt residence, 104 Judith Lane
location: backyard
sampling method: well pump
sampled from: pump tap
depth of well: could not access, reportedly 49 ft.
depth to water could not access
length of water column: could not access
other information: none

V-5 March 30.2001
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TABLE V-2
IEUBK MODEL OUTPUT - DRINKING WATER SCENARIO - MCDONALD

SAUGET ARIA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

LEAD MODEL Version 0.99d

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT
Indoor AIR Pb Cone: 30.0 percent of outdoor.
Other AIR Parameters:

Age Time Outdoors
0-1 1.0
1-2 2.0
2-3 3.0
3-4 4.0
4-5 4.0
5-6 4.0
6-7 4.0

(hr) Vent. Rate (m3/day) Lung Abs.
2.0 32.0
3.0 32.0
5.0 32.0
5.0 32.0
5.0 32.0
7.0 32.0
7.0 32.0

DIET: DEFAULT

DRINKING WATER Cone: 129.00 ug Pb/L
WATER Consumption: DEFAULT

SOIL & DUST:
Soil: constant cone.
Dust: constant cone.

Age Soil {ug Pb/g)
0-1 200.0
1-2 200.0
2-3 200.0
3-4 200.0
4-5 200.0
5-6 200.0
6-7 200.0

House Dust (ug Pb/g)
200.0
200.0
200.0
200.0
200.0
200.0
200.0

Additional Dust Sources: None DEFAULT

PAINT Intake: 0.00 ug Pb/day DEFAULT

MATERNAL CONTRIBUTION: Infant Model
Maternal Blood Cone: 2.50 ug Pb/dL

CALCULATED BLOOD Pb and Pb UPTAKES:

YEAR

0.5-1:
1-2:
2-3:
3-4:
4-5:
5-6:
6-7:

Blood Level
(ug/dL)

9.0
12.6
12.5
12.2
11.8
11.4
10.8

Total Uptake
(ug/day)

17.04
32.27
34.48
35.94
36.31
38.11
39.11

Soil+Dust Uptake
(ug/day)

4.18
6.04
6.21
6.40
4.89
4.46
4.27



YEAR

0.5-1:
1-2:
2-3:
3-4:
4-5:
5-6:
6-7:

Diet Uptake
(ug/day)

2.27
2.15
2 .49
2 .46
2.45
2.62
2.93

Water Uptake
(ug/day)

10.57
24.04
25.72
27.01
28.91
30.93
31.82

Paint Uptake
(ug/day)

0.00
0.00
0.00
0.00
0.00
0.00
0.00

Air Uptake
(ug/day)

0.02
0.03
0.06
0.07
0.07
0.09
0.09
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TABLE V-3
IEUBK MODEL OUTPUT - DRINKING WATER SCENARIO - WRIGHT

SAUOET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

LEAD MODEL Version 0.99d

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT
Indoor AIR Pb Cone: 30.0 percent of outdoor.
Other AIR Parameters:

Age Time Outdoors (hr) Vent. Rate (m3/day)
0-1
1-2
2-3
3-4
4-5
5-6
6-7

4.0
4.0
4.0
4.0

Rate
2.0
.0
.0

3.
5.
5.
5.
7.0
7.0

Lung Abs.
32.0
32.0
32.0
32.0
32.0
32.0
32.0

DIET: DEFAULT

DRINKING WATER Cone: 15.00 ug Pb/L
WATER Consumption: DEFAULT

SOIL & DUST:
Soil: constant cone.
Dust: constant cone.

Age Soil (ug Pb/g)
0-1 200.0
1-2 200.0
2-3 200.0
3-4 200.0
4-5 200.0
5-6 200.0
6-7 200.0

House Dust (ug Pb/g)
200.0
200.0

• 200.0
200.0
200.0
200.0
200.0

Additional Dust Sources: None DEFAULT

PAINT Intake: 0.00 ug Pb/day DEFAULT

MATERNAL CONTRIBUTION: Infant Model
Maternal Blood Cone: 2.50 ug Pb/dL

CALCULATED BLOOD Pb and Pb UPTAKES:

YEAR

0.5-1:
1-2:
2-3:
3-4:
4-5:
5-6:
6-7:

Blood Level
(ug/dL)

4 . 6
5.4
5.1
4.9
4.3
3.8
3.5

Total Uptake
(ug/day)

8.52
13.16
13.81
13.97
12.34
12.27
12.42

Soil+Dust Uptake
(ug/day)

4.63
7.21
7.30
7.41
5.61
5.09
4.83



YEAR

3.5-1:
1-2:
2-3:
3-4:
4-5:
5-6:
6-7:

Diet Uptake
(ug/day)

2.51
2.57
2.93
2.85
2.81
2.99
3.31

Water Uptake
(ug/day)

1.
3.
3,
3.
3.
4.

36
34
52
64
86
10

4.19

Paint Uptake
(ug/day}

0.00
0.00
0.00
0.00
0.00
0.00
0.00

Air Uptake
(ug/day)

0.02
0.03
0.06
0.07
0.07
0.09
0.09
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TABLE 3-7
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
SITES - AIR
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Constituent
4-Methyl-2-pentanone
Acetone
Methylene Chloride
Trichloroethene
Cadmium

Total:

Ambient Air Pathway
G
X
X
X
--
--
3

H
«
--
X
X
--
2

I
—
—
X
--
X
2

L
—
--
X
~
--
1

Notes:
- This constituent was not ktentifed as a constituent of potential concern

based on this pathway.

air SUMMARY TABLES.xls\AIR
March 30, 2001
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Sauget Area 1
HHRA-EE/CA and RI/FS

RESPONSE TO COMMENT WESTON-15(b)

Under the RME scenario, concentrations of COPCs in indoor and outdoor air are calculated based on
the RME groundwater concentrations presented in Table 5-24. The exposure point concentrations in
air were calculated on a groundwater sampling location-by-location basis. This method is conservative
in that it assumes that a person at the Site (indoors or outdoors) is potentially exposed to the maximum
concentrations present in each individual well.

Under the MLE scenario, site wells are grouped together, assuming that a person present at a Site is
potentially exposed to the combined concentrations present in the Site groundwater sampling
locations. The calculation of location-by-location averages involves several steps as discussed below.
An example follows to clarify the method.

• Groundwater sampling locations are grouped by Site (G, H, I, L).

• One-half the detection limit is used as a proxy concentration where a constituent is reported as
detected in at least one sample at a Site but not detected in other samples from that Site. If
one-half the detection limit is greater than the maximum detected concentration in that Site,
that sample is eliminated from the calculations.

• Duplicate samples are averaged and treated as one sample.

• Within each groundwater sampling location, the average concentration of each constituent
detected at least once in the Site are determined.

• The average constituent concentrations calculated above are used to calculate the average
constituent concentration in each Site.

Example - Benzene in Site G

1 March30.2D01
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Sauget Area 1
HHRA-EE/CA and RI/FS

Data:

Sample
AA-GHU-ST-TS^BFT

[Sample
Concentration (ug/L)

—————————T27U"
AVW3HL-3T2IP26F-1 1.2 U

-mr
ra~33fflR32^?TCFT r2TO~
AA-GHL-52-22-26FT
A7k^3HCS3-20-24FT

1.2IU

AA-SW-S1-14-16FT
AA-SW-S1-24-26FT
EE-05
EEGPIiOl ""~~ ~
EEG-102

1.2;U
1.2!U
110
1.2U
1.2 U

EEG-T04
EEG-T06""
EEG^TDT
EEG-T1"2~

1.2iU
"^r~

3700JD

One-Half Detection Limit and Averaging of Duplicates:

Sample
Concentration j

Sample ! (ug/L) :
AA-GHL-S^12-1BFT —— r— — -—— OG5tD~~~" ~™
AA-GHL-S1-22-26FT
AA-GHL-S2-12-16FT '
AA-GHL-S2-22-26FT
AA-GHL-S3-20-24FT
AA-SW-S 1 -1 4-1 6FT
AA-SW-S 1 -24-26FT.gg-jjg———.-——————

EEG-101
EEG-102
EEG-104
EEG-TOB"
EEC3-107
EEG-112

O.̂ iU
0.6IU
0.6JU
0.6JU
0.6JU
0.6IU———^ __._

0.6!U
0.6 !U
0.6' U
9.3

3700 iD
1.9

One-half the detection limit (0.6 ug/L) for all non-detects is less than the maximum detected
concentration of 3700 ug/L. Therefore, all samples are used in the calculation of averages.

J:\lndl_Seivice\Project Files\Solutia-6l05\Sauget-«105-002\Comment ResponseVAit 16 - resp 15b.doc
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Sauget Area 1
HHRA-EE/CAand RI/FS

Average Concentration in Each Location:

Average
Concentration

Well__________(ug/L)_____
A A - G H L - S ' I 0 . 6 U

AA35HCS3
AA-SW-ST
EE-05
EEG-101
EEG-T02 ~
EEG-104
EEG-10B
EEG-107

0.6 U
0.6 iU
110;
0.6 U
0.6 U
0.6 U
9.3

3700 D
EEG-tT2—— 1.9_____

Site G Average Concentration of Benzene:

The average concentration of benzene in Site G groundwater is the average of the average
concentration of benzene in the 11 wells listed above:
0.6+0.6+0.6+0.6+110+0.6+0.6+0.6+9.3+3700+1.9/11 = 347.76 ug/L.

A new Table 5-44, attached, will be inserted as the last table in Section 5. This table presents the MLE
groundwater concentrations used in the various groundwater-to-air models. In addition, the following
text will be inserted in Section 5.5.1.2 on Page 5-17 as a new paragraph after the second full
paragraph on that page:

INSERT-20: MLE groundwater concentrations used as the source term in the aforementioned
three volatilization models are provided in Table 5-44. These MLE concentrations are
averages of the groundwater concentrations within a given site, as noted in the table.

3 March 30.2001
J:\lndl_Service\Project Fite$\Solutia-6105tSauget-«105402tComrnent Response\Att 16 - resp 15b.doc Revision 1



ENSR International

TABLE 5-44
EXPOSURE POINT CONCENTRATIONS (MLE) - GROUNDWATER WELL-BY-WELL AVERAGES
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Consituent

SiteG
4-Methyl-2-pentanone (MIB
Benzene
Chlorobenzene
Naphthalene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride

SiteH
1 ,1 ,2,2-Tetrachloroethane
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Naphthalene
Trichloroethene

Site I
Benzene
Chlorobenzene
Trichloroethene
Vinyl chloride

SiteL
Benzene
Chloroform

Number of
Wells with

Detects

1
4
6
2
2
3
4
1

1
2
3
1
1
2
1

5
5
2
2

1
1

Total
Number
of Wells

11
11
11
11
11
11
11
11

4
4
4
4
4
4
4

7
7
7
7

6
6

Number of
Well Averages

Used In Statistics (a)

11
11
11
11
11
11
11
10

3
4
4
4
4
4
4

7
7
7
7

6
6

Average
Concentration

(ug/L)

139.8
347.8
466.1
230.5
20.5
862.8
20.9
8.6

5.7
937.8
1391.6
120.0
498.1
626.3
19.8

278.8
1744.3
31.7
157.9

7.8
14.8

Notes:
a) - Number of wells used in statistics differs from total number of wells if one-half the detection limit for

any well average is greater than the maximum detected concentration in any well for that Site.

3/14/01 Mable
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LIST OF ACRONYMS

AAF Absorption Adjustment Factors
ACGIH American Conference of Governmental Industrial Hygienists
AOC Administrative Order by Consent________ JLP&J

V I m m i m I I .. - ' • ' ' "̂ "̂ "" • ' I"™ .̂ M •̂ " "' —— f^L~f'\ tf __

ASTM American Society for Testing and Materials
ATSDR Agency for Toxic Substances and Disease Registry
AWQC Ambient Water Quality Criteria
BEI Biological Exposure Indices
bgs below ground surface
BPL Borrow Pit Lake
CADD Chronic Average Daily Dose
CAS Chemical Abstracts Service
COC Constituent of Concern
COPC Constituent of Potential Concern
CS Creek Segment
CSF Cancer Slope Factor
CSM Conceptual Site Model
DQL Data Quality Level
EE/CA Engineering Evaluation and Cost Analysis
EFH Exposure Factors Handbook
ELCR Excess Lifetime Cancer Risk
EPC Exposure Point Concentration
ESL Effects Screening Level
HEAST Health Effects Assessment Summary Tables
HHRA Human Health Risk Assessment
HI Hazard Index
HQ Hazard Quotient
IEPA Illinois Environmental Protection Agency
IRIS Integrated Risk Information System
LADD Lifetime Average Daily Dose
LMS Linearized Multi-Stage
LOAEL Lowest Observed Adverse Effect Level
MLE Most Likely Exposure
NCEA National Center for Environmental Assessment
NCP National Contingency Plan
NIOSH National Institute of Occupational Safety and Health
NOAA National Oceanographic and Atmospheric Administration
NOAEL No Observed Adverse Effect Level
PAH Polycyclic Aromatic Hydrocarbons
PC Skin Permeability Constant
PCB Polychlorinated Biphenyt
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SaugetAreal
HMRA-EE/CA and RI/FS

1.0 INTRODUCTION

This report presents the baseline human health risk assessment (HHRA) and the stream-lined short-
term risk assessment for Sauget Area 1 , located in Sauget and Cahokia, Illinois. It is Volume II of the
Remedial Investigation/Site Characterization Report (RI/SC) for Sauget Area 1 (in preparation). The
environmental evaluations of Sauget Area 1 are being conducted as an Engineering Evaluation and
Cost Analysis (EE/CA) for the Sauget Area 1 sites and soil, sediment, surface water and air, and for
the Remedial Investigation and Feasibility Study (RI/FS) for Sauget Area 1 groundwater. The HHRA
was conducted to satisfy the Scope of Work (SOW) for the EE/CA and RI/FS (specifically Task 4
Section 2.5 and Task 5 Section 2 of the SOW) provided as an attachment to the Administrative Order
by Consent (AOC) entered into by the U.S. Environmental Protection Agency (USEPA) and Solutia
Inc. (Solutia), as well as to be compliant with the National Contingency Plan (NCP) (USEPA, 1990).

The HHRA and the short-term risk assessment were conducted in accordance with the USEPA-
approved Human Health Risk Assessment Workplan (HHRA Workplan) dated June 25, 1999
(including the August 6, 1999 revised pages), which was submitted as Volume 1B of the Support
Sampling Plan (SSP) for Sauget Area 1 (Solutia, 1 999). The HHRA Workplan is provided as Appendix
A to this report. [Note that sections, figures and tables from the HHRA Workplan will be referenced in
this report. Because of the similarity of numbering, the following approach has been taken to identify
workplan elements: 'Figure (Appendix A) 2-1" refers to an HHRA Workplan figure, and 'Figure 2-1"
refers to an HHRA Report figure.]

The HHRA and the short-term risk assessment were conducted using data from environmental
samples collected from the study area (shown in Figure 1-1 and described in more detail in Section 2)
in accordance with the USEPA-approved SSP. Validated laboratory analytical data are compiled in
the Data Validation Report (Solutia, 2000a), and field data are compiled in the Field Sampling Report
(Solutia, 2000b). These data are summarized and evaluated in the RI/SC (of which this report is
Volume II).

Baseline Risk Assessment

The purpose of the baseline HHRA is to evaluate potential human health effects of chronic daily
exposures to constituents detected in samples of environmental media collected from the study area.

The HHRA was conducted to be consistent with USEPA guidance for conducting a risk assessment
including, but not limited to, the following:

• Risk Assessment Guidance for Superfund (RAGS): Volume 1 - Human Health Evaluation
Manual (Parts A and D) (USEPA, 1989a and 1998a)

D*JawartfccUM«poridoc December 29, 2000
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Sauget Area 1
HHRA-EE/CA and RI/FS

Therefore, environmental data from Site M and Dead Creek segments CS-B, CS-C, CS-D, CS-E, and
a portion of CS-F have not been included in the risk assessment.

se/tT(=t) -QsfCL(nji») - \\
Conceptual Site Model

To guide identification of appropriate exposure pathways for evaluation in the risk assessment, a
conceptual site model (CSM) for human health was developed. The purpose of the CSM is to identify
source areas, potential migration pathways of constituents from source areas to environmental media
where exposure can occur, and to identify potential human receptors. The CSM is meant to be a
"living" model that can be updated and modified as additional data become available.

The initial CSM for the site is presented in Figure (Appendix A) 2-1, and was used to guide the
investigation presented in the SSP and the COPC selection process in Section 3.0. An updated CSM
is presented in Section 5.0, based on the data evaluation and COPC selection conducted in Section
3.0.

D:\usa waxtooUMRepcndoc December 29. 2000
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SaugetArea 1
HHRA-EE/CAandRI/FS

Sites - Data for shallow groundwater collected from locations within the sites, the downgradient alluvial
aquifers, and shallow groundwater southwest of the sites, as identified in the SSP, were evaluated in
the risk assessment. These data include the full suite of analytes and dioxins.

Collection of groundwater samples downgradient of the sites using push sampling methods per the
SSP began at the water table, and samples were collected at approximately 10-foot intervals down to
bedrock. Groundwater sample collection with a site/fill area began below the lower depth of the waste.

Screening of the groundwater data to identify COPCs was conducted on a location-by-location basis,
therefore, summary statistics are not presented for groundwater in Appendix B.

3.1.4.2 Soil

Transects • Figure 3-3 identifies the location of each soil sample for each transect. Surface (0-0.5 feet
bgs) and subsurface (0.5-6 feet bgs) soil samples were collected from undeveloped areas along seven
transects as identified in the SSP in the residential/commercial/undeveloped area adjacent to Dead
Creek and analyzed for the full suite of analytes and dioxins. These Undeveloped Area Soil sample
identification numbers use the following format: undeveloped area soil designator -transect number -
location - depth interval, e.g., UAS-T7-S4-0-0.5FT. Only surface soil sample identification numbers
are provided on Figure 3-3 - all subsurface soil samples are co-located and distinguished by the
sample depth interval "3-6FT.

Based on the transect analytical results, additional surface and subsurface soil samples were collected
from three residences along each of Transects 1 through 6 and two residences along Transect 7 and
analyzed for the full suite of analytes and dioxins. These samples are identified as Developed Area
Soils, and follow the same sample identification scheme as above, but using the developed area soil
designator of 'DAS.' Figure 3-3 also provides the developed area soil sample locations.

Sites - Figure 3-4 identifies the location of each surface soil sample for each site. Surface soil (0-0.5
feet bgs) samples were collected in each site. These samples were analyzed for the full suite of
analytes and dioxins. The site soil sample identification numbers have the following format: site -
location - depth interval, e.g., WASTE-N-B2-0-0.5FT.

Appendix B provides the summary statistics for Site and Transect soils and a listing of each sample
included in each area/medium combination evaluated.

3.1.4.3 Sediment

Sediment sample locations included in the risk assessment are identified on Figure 3-5, and Appendix
B presents the summary statistics. Study area sediment samples from locations not included in the
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Sauget Area 1
HHRA-EE/CA and RI/FS

Three background groundwater samples were collected in upgradient locations, and three surface soil
and three subsurface soil samples were collected at background locations, all identified in the SSP.
These background locations are presented on Figure 3-6. Four surface water samples, four sediment
samples and four fish fillet samples were collected from reference locations, as there are no upgradient
locations in Dead Creek outside of the study area (see the Ecological Risk Assessment in Volume 111 of
this report).

The procedure for determining whether a constituent concentration is consistent with background
follows that developed by USEPA Region 4 (USEPA, 2000a) and presented in the HHRA Workplan
(Appendix A). Maximum detected concentrations of constituents in environmental media at the site
were compared to two times the arithmetic mean site-specific background concentration. USEPA
Region 4 states that although RAGS (USEPA, 1989a) allows the use of statistics in data evaluation,
statistics may not be sufficiently conservative at this stage of the risk evaluation; and in most cases,
there are not a sufficient number of samples for conducting a statistical analysis. Therefore, if
maximum concentrations of inorganic constituents in an area are found to be less than two times the
average background concentrations, then those constituents are eliminated from quantitative
evaluation in the risk assessment. Constituents whose maximum detected concentrations are above
the defined background levels and not identified as an essential nutrient were retained for evaluation in
the next step of the hazard identification process (Toxicity Screen).

The calculation of background concentrations is presented in Appendix D. It should be noted that
arsenic in soil in a subset of the sites and transects was the only constituent eliminated as a COPC
based solely on the background screening step.

V-
' z.2.3 Toxicity Screen

A toxicrty screen was performed in accordance with USEPA Region 5 guidance (USEPA, 1998b) and
IEPA regulations (IEPA, 1998).

3.2.3.1 Sources of Screening Criteria

USEPA Region 5 guidance identifies the following three sources as appropriate screening levels for
soil, in order of preference:

1) Most recent generic soil screening levels (SSLs) developed and presented in Appendix A
of the Soil Screening Guidance (USEPA, 1996b). The SSLs are based on ingestion and
inhalation (direct contact) and soil-to-groundwater exposure pathways for a residential
scenario.

2) Site-specific SSLs derived using the methodology outlined in the above reference.

DMJt>Wor4Bouta\R«partdoc December 29. 2000
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3) Most recent USEPA Region 9 Preliminary Remediation Goals (PRGs; USEPA, 1999).

The IEPA TACO program (IEPA, 1998) is very similar to that outlined in the SSL guidance (USEPA,
1996a) in that it provides Tier I criteria based on direct contact (ingestion and inhalation) and the soil-
to-groundwater pathway. In fact, the TACO Tier I criteria have been developed based on the USEPA
SSL guidance. However, the TACO Tier I criteria are more comprehensive because values are
provided for a longer list of constituents, and Tier I criteria are available for both residential and
industrial scenarios. _ r ^

_____________^WtAQfyx**'^

Therefore, IEPA TACO Tier I criteria were used for the idejntification of COPCs for soil and
groundwater for quantitative evaluation in the risk assessment.̂  Where IEPA TACO Tier I criteria
(IEPA, 1998) were not available, structural similarity was used to assign a surrogate TACO Tier 1
criterion, and where this was not possible USEPA Region 9 PRGs (1999) were used. The screening
values are presented in Appendix C.̂

Residential values were used to identify COPCs for residential soils and sediments, and industrial
values were used to evaluate fill area soils. Region 9 PRGs were used as screening criteria for ten
constituents detected in soil.

The TACO program also provides screening criteria for the groundwater ingestion component of the
soil to groundwater pathway that were used here. These latter values conservatively address leaching
of constituents from soils to underlying groundwater.

The IEPA TACO program provides Tier 1 groundwater remediation objectives for two classes of
groundwater Class I and Class II. Class I is potable resource groundwater, and Class II applies to all
other groundwater. The derivation of the Class I and Class II criteria are discussed in Appendix C.
Class II criteria were developed to allow for facile treatment of groundwater to meet Class I criteria, and
to be protective of agricultural uses of groundwater. Thus, the Class II criteria are considered to be
protective of incidental groundwater exposures.

The groundwater in the study area meets the Class I: Potable Resource Groundwater criteria set forth
in 35 III. Adm. Code 620. However, as noted in the HHRA Workplan, a drinking water scenario would
only be included in the risk assessment if it was determined that groundwater was being used as a
sole source of drinking water for any of the residences in the study area that are downgradient of the fill
areas. Private wells in the study area are either not used or are used for outdoor household activities.
In addition, ordinances are in effect in the Village of Sauget and the Village of Cahokia that prohibit the
use of groundwater as a potable water supply (these are presented in Appendix S). Therefore, a
drinking water scenario is not included in the risk assessment. To identify COPCs for potential
incidental exposures to groundwater (i.e., non-drinking water scenarios), the Class II criteria were
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used. Region 9 PRGs for tap water were used as screening criteria for fourteen constituents detected
in groundwater.

IEPA TACO Tier I values are not available for surface water, fish tissue, or air. Hence, surface water
data were compared to the Class II groundwater criteria, as surface water exposures for evaluation in
the risk assessment involve incidental contact with surface water, and not a drinking water exposure.
Fish tissue data were compared to the USEPA Region 3 Risk-Based Concentrations (RBCs) for fish
(USEPA, 2000b). As fish tissue data were available for evaluation, a comparison of surface water data
to human health Ambient Water Quality Criteria (AWQCs) for fish ingestion (USEPA, 1998c) was not
required. Air concentrations were compared to USEPA Region 9 PRGs (USEPA, 1999).

The toxicity criteria available at the time of the HHRA Workplan (Appendix A) preparation were used to
develop data quality levels (DQLs), which were used to identify appropriate practical quantitation limits
(PQLs) for laboratory methods for the analytical program addressed in the Quality Assurance Project
Plans (QAPPs) for the site (see Volumes 2B and 3B of the SSP).

As noted in the HHRA Workplan, the PRGs and RBCs are periodically updated by USEPA. The most
current criteria available at the time of the screening were used in the selection of COPCs. These are
the Region 3 RBCs dated October 5, 2000 and the Region 9 PRGs dated October 1, 1999. The
screening was conducted in October, 2000. The Region 9 PRGs were updated in the fall of 2000; the
date on the Region 9 PRG update is November 1, 2000 (USEPA, 2000d). A review of the PRG values
used in the screening indicates that only the value for lead in industrial soil has changed significantly
(from 1000 mg/kg to 750 mg/kg). Therefore, the latter value was used in the industrial soil screening,
though all of the screening tables by necessity refer to the 1999 PRGs.

The as-published sources of screening criteria are presented in the HHRA Workplan Appendices. The
TACO Tier I values are presented in Appendix (Workplan) B, and the current AWQCs are presented in
Appendix (Workplan) E. Because the USEPA Region 9 PRGs and the USEPA Region 3 RBCs have
been updated since the submittal of the workplan, the current versions of these values used in this risk
assessment have been included in the workplan appendices. Therefore, the current (2000d) USEPA
Region 9 PRGs are presented in Appendix (Workplan) C, the current USEPA Region 3 RBCs (2000b)
are presented in Appendix (Workplan) D.

Appendix C presents the specific screening values used for the residential soil - direct contact screen,
the industrial soil - direct contact screen, the soil to groundwater pathway screen, the groundwater and
surface water screen, the air screen, and the fish tissue screen used in this risk assessment.
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PAHs are common combustion products and are found in grilled foods, charcoal, and in motor oils and
asphalt paving (ATSDR, 1995). A paper entitled "Background Levels of Polycyclic Aromatic
Hydrocarbons (PAH) and Selected Metals in New England Urban Soils" (Bradley et al., 1994)
investigated the occurrence of PAHs in soils in three New England towns: Boston, MA; Providence, Rl;
and Springfield, MA. Samples were collected in non-industrial areas. PAH concentrations were
consistently higher than residential screening criteria. Higher PAH concentrations were found near
roadways and near telephone poles. A copy of the paper is presented in Appendix D - Background
Calculations. Comparison of the PAH concentrations in this paper with those concentrations detected
in Transect 3, 4, 5, 6, and 7 surface soils indicates that the transect concentrations are similar to those
presented in the paper, i.e., are consistent with urban background.

Arsenic was identified as a COPC in surface soils in Transect 7. Of the nine surface soil samples
collected in this transect, eight had concentrations ranging from 6.2 to 8.1 mg/kg, below the site-
specific background concentration of 19 mg/kg. However, one sample in Transect 7 (UAS-T7-S1-0-
0.5FT) had an arsenic concentration of 34 mg/kg. Because this maximum detected value is greater
than the background concentration, arsenic was identified as a COPC in Transect 7. This
concentration is within the range of arsenic concentrations detected in eastern U.S. soils of 0.1 to 73
mg/kg (ATSDR. 1992).

IEPA has published a report entitled "A Summary of Selected Background Conditions for Inorganics in
Soil" (IEPA, 1994)\ This reriort is presented here in Appendix D. In this publication, background
concentrations are reported/for soils within counties in metropolitan areas and soils in counties outside
of metropolitan areas. /Vrthin metropolitan areas, 114 soil samples were evaluated; arsenic
concentrations rangep from 1.1 to 24 mg/kg, with a mean concentration of 7.4 mg/kg and a median
concentration of 7.2 mgfkg. Outside of metropolitan areas, 120 soil samples were evaluated; arsenic
concentrations rangedVfrom 0.35 to 22.4 mg/kg, with a mean concentration of 5.9 mg/kg and a median
concentration of 5.2 irjo/kg. The Illinois TACO program (IEPA, 1998) uses the median concentrations
as its point estimates for the statewide area background approach for concentrations of inorganics in
soils; this is a conservative approach as equal numbers of samples in the background population had
higher concentrations tnan the reported median value as those with lower concentrations. Sauget
Area 1 is in St/Clair County, which is identified as a metropolitan area county in the TACO program.
All detected concentrations of arsenic in soil were within the range of arsenic concentrations detected
in metropolitan areas (1.1\ to 24 mg/kg) with the exception of the single sample noted above. As
provided frfr in the TACO program, an alternative statistical approach for background was used in the
HHRA, ays identified in the WHRA Workplan. The site-specific background concentration for arsenic of
19 mg/tfg is also within the range of arsenic concentrations detected in background locations
presented in the IEPA report.!

Therefore, although the majority of the COPCs identified in the transect soils are likely consistent with
background concentrations, they have all been quantitatively evaluated in the risk assessment.
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L, and lead was not identified as a COPC in any other groundwater sampling location included in the
evaluation.

3.3.3 Sediment

Maximum constituent concentrations in sediment in the combined CS-F/Borrow Pit Lake area were
compared to residential soil screening values for direct contact, per the HHRA Workplan. The
screening table is presented in Appendix E.

Two COPCs were identified in sediment, as shown in Table 3-6; arsenic and PCBs.

3.3.4 Surface Water

Maximum constituent concentrations in surface water in the combined CS-F/Borrow Pit Lake area
were compared to the screening values for surface water, which are the Class II groundwater criteria.
The screening table is presented in Appendix I. Based on this screen, no COPCs were identified in
surface water. Therefore, surface water is not evaluated further in the risk assessment

3.3.5 Fish Fillet

The selection of COPCs for fish fillet samples was conducted on a sample-by-sample basis. Fish
tissue concentrations were compared to the USEPA Region 3 RBCs (USEPA, 2000b). The screening
tables are presented in Appendix I. The background calculation is also presented in Appendix I.

One COPC was identified in fish tissue - arsenic, as shown on Table 3-6. Arsenic was detected in
only one of the three fish tissue samples analyzed for arsenic.

3.3.6 Air

Ambient air sampling was conducted at
constituents to enter the atmosphere and loc al
two upwind and two downwind locations.
upwind and two downwind locations. Figure 2*3 identifies

-M3

G, H, I and L to determine the tendency of site
wind patterns. At Site G, air samples were collected at

At Sites H, I, and L, air samples were collected at one
the ambient air sampling locations.

Air samples were analyzed for VOCs, SVOCs, PCBs, dioxins, and metals. Appendix J presents the
upwind or background air concentrations and the comparison of each downwind sample concentration
to upwind concentrations and to the PRGs for ambient air (USEPA, 1999).

Table 3-7 provides the summary for the COPCs identified in air. It should be noted that 4-methyl-2-
pentanone, acetone and methylene chloride are all common laboratory contaminants, however, review
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of the field blank data did not clearly indicate a problem with sample collection or analysis. Methylene
chloride was identified as a COPC in all four sites. However, the numerical results are sporadic (see
Table 3-7 and Appendix J). For example, in each downwind sample pair, methylene chloride was
detected at a high concentration in one sample, and not detected or detected at a much lower
concentration in the second downwind sample. As samples were collected from all areas on the same
day, such spikes would not be expected. Moreover, methylene chloride was not identified as a COPC
in site soils or groundwater. Therefore, although it is not indicated by the sample blank evaluations,
laboratory contamination seems to be the most likely source of methylene chloride in these samples.

Nse&r (if) Qi9K&tiV«&353
These data are evaluated further in Section 7.0.
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each sample, the reported sample concentration (or half the detection limit, as appropriate, for non-
detected congeners) for each dioxin and furan congener having a TEF listed by WHO was multiplied
by its TEF, resulting in a TCDD toxic equivalence concentration (TCDD-TEQ). The TCDD-TEQ values
for each of the congeners were then added together for each sample and treated as one sample
concentration in the risk assessment. The cancer slope factor for 2,3,7,8-TCDD was used to calculate
potential carcinogenic risks resulting from potential exposure to 2,3,7,8-TCDD-TEQs.
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The initial CSM for the site is presented in Figure (Appendix A) 2-1 . Table (Appendix A) 5-1 presented
the matrix of receptors and pathways by area and medium that would be considered for evaluation in
the risk assessment. The CSM and the receptor area matrix have been updated based on a review of
the analytical results and the COPC selection process. The updated CSM is presented in Figure 5-1 .
The updated receptor/area matrix is presented in Table 5-1 . Both are discussed below.

5.1.1 Sites

In Sauget Area 1, the sites are identified as Sites G, H, I, L, M, and N. These are identified as
source areas in the CSM (Figure 5-1). Constituents in the sites may leach to underlying
groundwater. In accordance with the SSP, samples of wastes in the fill areas were analyzed by the
Toxicity Characteristic Leaching Procedure (TCLP) to address potential leachate issues.

Site M is included in the UAO sediment removal action (Section 2.0), therefore, it is not evaluated
further in the HHRA. COPCs were identified in samples of shallow groundwater in Site H, Site G,
Site L, and in Site I and downgradient (west) of Site I. Groundwater is, therefore, identified as a
secondary source in the CSM (Figure 5-1), and these COPCs are quantitatively evaluated in the
HHRA. It should be noted that no COPCs were identified in groundwater south of Site L, with the
exception of lead in a nonpotable use well in the residential area.

V-
VOCs identified as COPCs in shallow groundwater may volatilize and infiltrate indoor air in overlying
buildings and outdoor air, and these potential exposure pathways (Figure 5-1) are evaluated in the
HHRA. Construction work may occur to depths at which shallow groundwater may be encountered
by direct contact, and this pathway is evaluated in the HHRA. It is assumed that construction could
occur to depths up to 30 feet bgs as some sewer lines in the area are at this depth. It is assumed
that volatilization of VOCs to indoor or outdoor air can occur from groundwater up to this depth,
although this pathway is more commonly evaluated for groundwater less than 15 feet bgs (MADEP,
1995).

No COPCs were identified in surface soil in Site G, therefore, this medium is not further evaluated in
the HHRA. COPCs were identified in surface soil in Sites H, I, L, and N. COPCs in surface soil may
be suspended in dusts in outdoor air (no VOCs were identified as COPCs in site soils). Exposure to
COPCs in outdoor air as well as direct contact with soils are evaluated as potential exposure
pathways in the HHRA (Figure 5-1).

5.1 .2 Dead Creek and Borrow Pit Lake

Historical information presented in the SSP demonstrates that the major source of COPCs in surface
water and sediments in Dead Creek was past industrial and municipal discharges directly to the
creek. There are no current discharges to the creek other than stomnwater.
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discussion in Section 8, where the use of institutional controls to enforce these safeguards is
discussed.

Due to the presence of VOCs in groundwater in Sites G, H, I and L, an on-site indoor industrial worker
will be evaluated for potential exposure to COPCs via inhalation of volatile constituents present in
indoor air due to vapor intrusion from groundwater. It is unlikely that the indoor worker receptor would
be exposed to soils to the same extent as an outdoor worker, therefore, this pathway was concluded to
be insignificant and was not quantitatively evaluated in the risk assessment for this receptor.

5.2.2 Dead Creek and Borrow Pit Lake

Access to Dead Creek is generally uncontrolled except for CS-B, which is secured with a fence. Since
sediments in CS-B, C, D and E and the upstream portion of F will be excavated and contained on-site
as part of a Time Critical Removal Action, exposure to sediments is not considered a potential g
exposure scenario in these creek segmented Although access to Borrow Pit Lake is uncontrolled, it is ^
located on private property, and access is very difficult due to its setting. Again, although access is j
difficult, recreational fishing may occur in Borrow Pit Lake.] Borrow Pit Lake and the majority of CS-F
that are not included in the sediment removal action are evaluated as one area in the HHRA.

COPCs were identified in sediment but not in surface water. Therefore, a recreational receptor (i.e.,
teenager) could be exposed to COPCs in sediment of CS-F and the Borrow Pit Lake while wading or
swimming. This scenario was evaluated in the HHRA.

One COPC was identified in fish tissue collected from Borrow Pit Lake. Therefore, a recreational fisher
receptor potentially exposed to COPCs in sediment while wading and via ingestion of fish was
evaluated in the HHRA.

5.2.3 Transect Areas

The transect areas consist of residential, commercial and undeveloped land. Therefore, both
residential and non-residential exposure scenarios were evaluated for these areas. COPCs for a
residential scenario were identified in surface soil in Transects 3 through 7 and Site N. COPCs for an
industrial scenario were identified in surface soil in Transects 3, 4, 6, and 7, and in subsurface soil in
Transects 4 and 6. The only COPC identified in groundwater in the transect area was lead in a non-
potable use well.

An indoor industrial worker was not evaluated in the transect areas as no VOCs were identified as
COPCs in groundwater. An outdoor industrial worker was evaluated for potential exposure to COPCs
in surface soil via incidental ingestion and dermal contact, and via inhalation of COPCs that may be
suspended as dusts from soils.

C:Mndows\TEMRRepo>tdac December 29. 2000
5-5 Revision 0



SaugetAreal
HHRA-EE/CA and RI/FS

480 mg/day _ ingestion rate (mg/day)
3.5 mg/cm2 soil adherence (mg/cm2)

The soil adherence value for the 'farmer" is 0.47 mg/cm2. The calculated soil ingestion value is 64
mg/day; therefore, a soil ingestion rate of 64 mg/day is used for the MLE construction worker receptor
in this risk evaluation.

Additional support for this value comes from a new paper by Kissel and coworkers (Kissel et al., 1998)
that presents the results of a study of the transfer of soil from hand to mouth by intentional licking. Soil
was loaded onto the skin by pressing the hand onto soil, and the amount transferred to the mouth was
measured. The thumb sucking, finger mouthing, and palm licking activities resulted in geometric mean
soil mass transfers of 7.4 to 1 6 mg per event. The author concludes that "transfer of 1 0 mg or more of
soil from a hand to the oral cavity in one event is possible, but requires moderate soil loading and more
than incidental hand-to-mouth contact." However, "the fraction of soil transferred from hand to mouth
that is subsequently swallowed is unknown but may be less than 100 percent." In addition, "the adult
volunteers in this study reported that the presence of roughly 10 mg of soil in the mouth is readily
detected (and unpleasant). Repeated unintentional ingestion of that mass of soil by adults therefore
seems unlikely. In light of this observation, the 480 mg per day estimate [of Hawiey, 1985] would
require hundreds or perhaps thousands of hand-to-mouth contacts that resulted in soil transfer per
day."

For the RME scenario, a soil ingestion rate of 100 mg/day is assumed for the construction worker.
This is the adult soil ingestion rate provided by USEPA (1991b). For the MLE scenario, the soil
ingestion rate of 64 mg/kg derived above was used.

5.4.3 Frequency of Exposure to COPC in Soil

A meteorological factor is generally used to^a&ount for the fraction of the year during which exposure
to constituents in soils may occur (Sheehan et al., 1991; USEPA, 1989a). It is reasonable to assume
that direct contact with soil or intrusive activities will not occur for residential receptors during inclement
weather, i.e., when it is raining or snowing, when the ground is wet or frozen, or when snow or ice (32
degrees F) are covering the groundJThus the frequency of contact with potentially impacted soil is
adjusted for these site-specific meteorological conditions (USEPA, 1989a).

There are only a few metrics that can be used to describe the fraction of the year when meteorological
conditions are likely to limit exposure. These include temperature and the amount of precipitation per
day and per year, which includes rain, snow and ice. While measures are collected hourly, the
National Weather Service (NWS, 1986-1995) reports the number of days when precipitation is greater
than 0.01 inches (one one-hundredth), greater than 0.1 inches (one tenth), and greater than 1 inch in
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Where:

e = base of the natural log, equal to 2.718

x = mean of the transformed data
s = standard deviation of the transformed data
H = H-statistic
n = the number of samples in the population

H-statistic and t-statistic values were obtained from Gilbert (1987).

The Shapiro-Wilk Test for Normality (W-test) is used to determine which 95% UCL value is appropriate
for use as an EPC for each COPC. The results of the W-test indicate whether the data set is more
likely to be normally or lognormally distributed. The UCL based on the student t-statistic is selected
where the data set is more likely to be normally distributed, while the UCL based on the H-statistic is
selected where the data set is more likely to be lognormally distributed. The W-test values were
calculated and compared for the log-transformed and untransformed data sets. If the log-transformed
data have the higher W-test value, the data are assumed to be more lognormally distributed, and the
H-statistic 95% UCL value is the appropriate UCL. Similarly, if the untransformed data have the higher
W-test value, the data are assumed to be more normally distributed, and the t-statistic 95% UCL is the
appropriate UCL.

EPCs for each of the COPC identified in Section 3.0 have been selected using the above described
procedure. The tables in Appendix B (Summary Statistics) present for each constituent detected the
W-test results, the log-transformed and urrtransformed 95% UCLs, the selected 95% UCL, and the
selected EPC. The EPCs for each medium and scenario are presented in Tables 5-14 through 5-28
for the RME scenario. The EPCs for each medium and scenario are presented in Tables 5-29 through
5-40 for the MLE scenario.

5.5.1.2 Modeled EPCs

Some pathways required modeling to derive the EPCs. These pathways include volatile constituents
in groundwater migrating upwards and infiltrating into indoor air, outdoor air and excavation air, and
generation of fugitive dusts from undisturbed soils as well as during construction activities.

The model used to predict indoor air concentrations of VOCs for evaluation of the indoor worker
receptor was the model of Johnson and Ettinger recommended by the USEPA (1996a and 1997c) to
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predict concentrations of COPCs migrating from groundwater to indoor air of an overlying building.
Appendix K presents the model calculations and output.

Calculation of outdoor air concentrations of VOCs in groundwater due to exposure to groundwater in
an excavation trench is presented in Appendix L. These concentrations were used to evaluate the
construction worker receptor.

Concentrations of volatile COPCs in outdoor air due to migration from groundwater was estimated
using the methodology recommended by the American Society for Testing and Materials (ASTM,
1 995). Appendix M presents the model calculations and output. These concentrations were used to
evaluate the outdoor worker and the trespasser receptors.

The calculation of concentrations of inorganic and semivolatile organic COPCs bound to soil in fugitive
dust involves multiplying the soil exposure point concentrations by the concentration of dust in air as
follows:

1) Ambient Air

COPC concentration in ambient air (mg/m3) = Exposure point concentration in soil (mg/kg
soil) x Dust concentration (kg soil/m3)

The dust concentration in air used in the evaluation of ambient outdoor air pathways in this risk
evaluation is the inverse of the particuiate emission factor (PEF) derived in accordance with
USEPA guidance (USEPA, 1996a). Tables 5-18, 5-19 and 5-20 present the PEF
calculations used for the various fill areas and transects.

2) Excavation Air (i.e., during construction activities):

COPC concentration in excavation air (mg/m3) = Exposure point concentration in soil (mg/kg
soil) x Dust concentration (mg soil/m3) x Unit correction factor (1 kg/106 mg)

The dust concentration in air used in tie evaluation of excavation air pathways in this risk
evaluation is 60 ug/m3. This value is the recommended concentration of respirabte
particuiate with a mean diameter of 10 microns or less (PM10) for excavation activities
(MADEP, 1995).

COPC concentrations in homegrown produce are dependent upon the potential for direct uptake of
COPCs from soil through plant roots and will be estimated via the following equation:
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Table 6-6 indicates that the potential His for the construction worker (RME) are below the target HI of 1
in each area with the exception of Sites G, H and I. The HI for the construction worker for the MLE
scenario presented in Table 6-20 is below 1 for all areas with the exception of Site H.

The RME HI exceeds 1 in Site G primarily due to potential inhalation exposure to benzene and
naphthalene in excavation air. The RME HI exceeds 1 in Site H due to potential inhalation exposure to
benzene, chloroform, and naphthalene in excavation air due to volatilization from standing
groundwater. The MLG HI for Site H exceeds 1 primarily due to chloroform in excavation air, and
secondarily due to benzene in excavation air. The HI exceeds 1 for the RME scenario in Site I
primarily due to potential ingestion and dermal contact exposure to PCBs in soil.

Section 8.0 and Appendix R discuss the target endpoint analyses for the scenarios with total HI
exceedances.

6.3.4 Trespassing Teen

Potential carcinogenic risks for the RME scenario are presented in Table 6-7, and the potential His for
the RME scenario are presented in Table 6-8. Risks and His for the MLE scenario are presented in
Tables 6-21 and 6-22, respectively. The trespassing teen is assumed to be exposed to COPCs in
surface soil via incidental ingestion and dermal contact and inhalation of particulates, and to COPCs in
groundwater via inhalation of constituents volatilized into outdoor air.

As indicated in Table 6-7, the potential risk for the trespassing teen (RME) is below or within the
USEPA risk range of 10"* to 10"6. Table 6-21 indicates that the potential risks for the MLE scenario are
also below or within the USEPA risk range of 10"4 to 1 0"*.

Table 6-8 indicates that the potential HI for the trespassing teen (RME) is below the target HI of 1 in
each area. The His for the trespassing teen in the MLE scenario presented in Table 6-22 are below 1
for all areas.

6.3.5 Recreational Teen

Potential carcinogenic risks for the RME scenario are presented in Table 6-9, and the potential His for
the RME scenario are presented in Table 6-10. Risks and His for the MLE scenario are presented in
Tables 6-23 and 6-24, respectively. The recreational teen is assumed to be exposed to COPCs in
sediment (wading and swimming) in Dead Creek/Borrow Pit Lake via incidental ingestion and dermal
contact.
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In comparison with the list of constituents analyzed in each environmental sample (approximately 180
analytes), relatively few constituents were detected in transect and site soils, and of these, relatively
few COPCs (a total of seven) were identified for quantitative evaluation in the risk assessment for the
transect soils. The COPCs identified were PAHs, arsenic and dieldrin. PAHs and arsenic were also
identified as COPCs in site soils (a total of 6 constituents were identified as COPCs in site soils). As
discussed in Section 3.3.1.4, the levels of PAHs and arsenic are likely consistent with natural and
anthropogenic background, i.e., the detected concentrations would not be expected to be very different
in other areas of Sauget and Cahokia, or in other areas in the state of Illinois. Dieldrin is a pesticide
that has been in common usage; it was identified as a COPC in a single transect (Transect 5) where it
was detected in 2 of 9 samples, the concentration of only one of these samples exceeded the
screening criteria. The presence of dieldrin may be due to past agricultural practices in the area.
Therefore, these COPCs, although included in the risk assessment, may not necessarily be related to
specific sitercelated releases.

t-Hj
- 53

Toxicity Assessment

The purpose of the toxicity assessment is to identify the types of adverse health effects a constituent
may potentially cause and to define the relationship between the dose of a constituent and the
likelihood or magnitude of an adverse effect (response). Risk assessment methodologies typically
divide potential health effects of concern into two general categories: effects with a threshold
(noncarcinogenic) and effects assumed to be without a threshold (potentially carcinogenic). Toxicity
assessments for both of these types of effects share many of the same sources of uncertainty. To
compensate for these uncertainties, USEPA has developed the reference doses (RfDs) and cancer
slope factors (CSF) that are biased to overestimate rather than under-estimate human health risks.
Several of the more important sources of uncertainty and the resulting biases are discussed below.

6.5.2.1 Animal-to-Human Extrapolation in Noncarcinogenic Dose-
Response Evaluation

For many constituents, animal studies provide the only reliable information on which to base an
estimate of adverse human health effects. Extrapolation from animals to humans introduces a great
deal of uncertainty into the risk characterization. In most instances, it is not known how differently a
human may react to the constituent compared to the animal species used to test the constituent. If a
constituents fate and the mechanisms by which it causes adverse effects are known in both animals
and humans, uncertainty is reduced. When the fate and mechanism for the constituent are unknown,
uncertainty increases.

The procedures used to extrapolate from animals to humans involve conservative assumptions and
incorporate uncertainty factors such that overestimation of effects in humans is more likely than
underestimation. When data are available from several species, the lowest dose that elicits effects in
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Sample Location. In addition, the data used to calculate the EPCs are assumed to be representative of
general site conditions. Sample locations in the sites and transects were identified to be as
representative of site conditions as possible.

Environmental Degradation. Finally, it is assumed that the EPCs calculated in the risk assessment
based on current site conditions remain constant for the assumed exposure duration - for an industrial
or residential scenario this is a period of 25 to 30 years. However, it is well known in the scientific
community that constituents in the environment are subject to natural attenuation and biodegradation
processes. Organic constituents are naturally degraded in the environment by a variety of processes
(i.e., photodegradation, microbial activity, hydrolysis, etc.). USEPA has recognized the validity and
utility of natural attenuation and biodegradation as a remedial option and has recently published
guidance for its site-specific implementation (USEPA, 1997d). Environmental half-lives vary for
specific constituents based on environmental conditions (i.e., presence of bacteria, pH, exposures to
sunlight and oxygen), and there are respected literature sources of such information. However,
environmental degradation is not typically accounted for in the calculation of risks for the site. This has
likely resulted in an over-estimation of site risks.

Exposure Assumptions

When estimating potential human doses (i.e., intakes) from potential exposure to various media
containing COPCs, several assumptions are made. Uncertainty may exist, for example, in
assumptions concerning rates of ingestion, frequency and duration of exposure, and bioavailability of
the constituents in the medium. Typically, when limited information is available to establish these
assumptions, a conservative (i.e., health-protective) estimate of potential exposure is employed.
Default exposure assumptions recommended by the USEPA are intended to be conservative and
representative of an individual who consistently and frequently contacts environmental media at a site,
a scenario that rarely occurs. Most individuals will contact media at non-site locations, while the risk
assessment assumes that all exposure to environmental media will occur at the site. Moreover, it is
often assumed that contact with environmental media occurs in the areas having the highest
constituent concentrations for the entire exposure frequency/duration used in the risk assessment, due
to both statistical handling of the data and the original sampling plan.

The assumptions regarding exposure frequency and duration are very conservative. For example,
while the agency default for working tenure is 25 years, the average occupational tenure for an
industrial/commercial worker is 4.2 years. The use of conservative assumptions is likely to lead to an
overestimate of potential risk.

^- irtsert-T £) JT«£P4 -3]
Another conservative assumption used in the risk assessment has been the use of an adult produce
consumption rate of 454 g per day, which is equivalent to 1 pound of homegrown produce per day.
This value was obtained from the EFH (USEPA, 1997a), and represents an upper bound ingestion
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7.2.6 Air

Ambient air sampling was conducted at Sites G, H, I and L to determine the tendency of site
constituents to enter the atmosphere and local wind patterns. At Site G, air samples were collected at
two upwind and two downwind locations. At Sites H, I, and L, air samples were collected at one
upwind and two downwind locations. Figure 3-7 identifies the ambient air sampling locations.

Air samples were analyzed for VOCs, SVOCs, PCBs, dioxjns, and metals. Appendix J (Table J-6)
presents the comparison of average air concentrations injto 100 times the PRGs for ambient air
(USEPA, 1999). ^

Methylene chloride is the only constituent identified as an STCOPC in air. It should be noted that
methyiene chloride is a common laboratory contaminant, however, review of the field blank data did
not clearly indicate a problem with sample collection or analysis. Methylene chloride was identified as
a COPC in all four sites. However, the numerical results are sporadic (see Appendix J). For example,
in each downwind sample pair, methyiene chloride was detected at a high concentration in one
sample, and not detected or detected at a much lower concentration in the second downwind sample.
As samples were collected from all areas on the same day, such spikes would not be expected.
Moreover, methyiene chloride was not identified as a COPC in sites soils or groundwater. Therefore,
although it is not indicated by the sample blank evaluations, laboratory contamination appears to be
the most likely source of methyiene chloride in these samples.

As noted in the HHRA Workplan, and because these data represent a single 24-hour snapshot of air
quality, they are not used for further risk calculations, and methyiene chloride is not considered to be
present.

7.2.7 Summary of STCOPC

Based on the analysis of short-term risk presented above, it is concluded that no short-term (acute)
risks are posed at the site.

December 29.2000
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excavation air, generation of fugitive dusts from undisturbed soils as well as during construction
activities, and prediction of garden produce concentrations. The models used are described in Section
5.0 and the appendices.

The exposure point concentrations for each COPC in each medium are presented in Section 5 tables
for both the RME and MLE scenarios.

8.3.3 Receptor Evaluation

Table 5-1 presents the detailed receptor/pathway/area matrix that summarizes the receptors evaluated
in each area, by medium and exposure route. These scenarios were developed based on the data,
the CSM, and the COPCs identified in each medium. RME scenarios and MLE scenarios based on
appropriate USEPA guidance were both evaluated in the quantitative risk assessment. In all, 64
receptor scenarios were evaluated in the Sauget Area 1 risk assessment.

To estimate the potential risk to human health that may be posed by the presence of COPCs in
environmental media in the study area, it is first necessary to estimate the potential exposure dose of
each COPC for each receptor. The exposure dose is estimated for each constituent via each
exposure pathway by which the receptor is assumed to be exposed. Exposure dose equations
combine the estimates of constituent concentration in the environmental medium of interest with
assumptions regarding the type and magnitude of each receptor's potential exposure to provide a
numerical estimate of the exposure dose. The exposure dose is defined as the amount of COPC
taken into the receptor and is expressed in units of milligrams of COPC per kilogram of body weight
per day (mg/kg-day). The exposure doses are combined with the toxicity values to estimate potential
risks and hazards for each receptor. The exposure dose and risk calculation spreadsheets are
presented in Appendix P.

-J
8.4 Risk Characterization ° Q/Oe,)Wn - ^ 3

The potential risk to. human health associated with potential exposure to COPCs in environmental
media at the site is evaluated in this step of the risk assessment process. Risk characterization is
the process in whicmthe dose-response information (Section 4.0) is integrated with quantitative
estimates of human exposure derived in the Exposure Assessment (Section 5.0). The result is a
quantitative estimate of Vie likelihood that humans will experience any adverse health effects given
the exposure assumption made. Two general types of health risk are characterized for each
potential exposure pathway considered: potential carcinogenic risk and potential noncarcinogenic
risk. Carcinogenic risk is evaluated by averaging exposure over a normal human lifetime, which,
based on USEPA guidance (t089a), is assumed to be 70 years. Noncarcinogenic risk is evaluated
by averaging exposure over thetotal exposure period.
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the review of these chemicals' treatment potentials found at least 90% removal efficiency for all
added organics, therefore, the Class II standards for these chemicals were set at 10 times the Class
I standard.

Regarding the inorganics, the intent was to assure that the concentration in groundwater would not
be so high that the water could not be safely used for agricultural purposes (crop irrigation and
livestock watering). A search for upper limits on water concentrations which are acceptable for long-
term agricultural use was conducted for the chemicals for which Class I standards were being
proposed. For most chemicals, the appropriate concentration was found in USEPA's Water Quality
Criteria 1972 (the "Blue Book"). Exceptions included cyanide (for which the Agency developed the
equivalent of the Blue Book concentration after reviewing relevant papers in the scientific literature),
fluoride and iron (for which pre-existing standards were incorporated into the proposal), and chloride,
sulfate, and total dissolved solids (for which the 95th percentile of state-wide monitoring data was
the proposed concentration).

Calculation of TACO Tier 1 Standards for Beryllium

The USEPA updated its Integrated Risk Information System (IRIS) (USEPA, 2000) file for beryllium on
4/3/2000. The dose-response values changed significantly for beryllium. The most significant change
is that beryllium is no longer considered carcinogenic by the oral route of exposure. Therefore, TACO
Tier 1 objectives for Residential and Industrial Soil - Direct Contact were recalculated for beryllium
using these current dose-response values, and following the TACO Section 742, Appendix C, Table A:
SSL Equations and Table B: SSL Parameters guidance. Table C-7 here presents the equations,
parameters, and calculations used to provide the updated TACO values for beryllium.
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APPENDIX D
BACKGROUND CALCULATIONS

This appendix presents the concentrations to be used as background for constituents detected in
background samples collected for:

• Table D-1 Subsurface Soil

• Table D-2 Surface Soil

• Table D-3 Sediment

• Table D-4 Surface Water

• Table D-5Groundwater

Background is calculated as described in the USEPA-approved workplan for the Human Health Risk
Assessment for Sauget Area 1 (presented in Appendix A), following USEPA Region 4 (2000)
guidance. The background concentration is defined as two times the arithmetic mean site-specific
background concentration.

Background calculations for fish tissue are presented in Appendix I, with the fish tissue screening table.
Background data for air are presented in Appendix J.

V i/ise#r(£) &sAt£Ctzjoo)-?3
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• Surface soil - Fill Area G

• Surface soil - Fill Area H

• Surface soil - Fill Area I

• Surface soil - Fill Area L

• Surface soil - Fill Area N

For metals and ionizable organics, the soil to groundwater pathway screening values are pH
dependent. The screening conducted in the above tables used the lowest screening value available,
regardless of pH. In Tables G-2, G-3 and G-4 that follow the tables listed above, constituents that
failed the initial soil to groundwater screen for transect surface soil, transect subsurface soil, and fill
area surface soil are then compared to area-specific pH-spedfic soil to groundwater pathway
screening values, where available. Many of the initial COPCs were screened out based on this site-
specific screening step.

The screening results are summarized in Section 3.3.1 of the text.

- Decemfcer 29.2000
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exposure or medium is the same as the fraction absorbed in the laboratory study, then the AAF is 1 .0.
This does not mean that there is 1 00% absorption, only that the magnitude of absorption is the same in
both cases. There are situations in which it is expected that the fraction absorbed from a site-related
exposure would be higher than that in the laboratory study. There are also situations where the
reverse could occur. Thus, use of AAFs provides more accurate and more realistic estimates of
potential human health risk. In the absence of detailed toxicological information on a COPC, the
following default AAF values are generally employed. A default AAF value of 0.01 is used for dermal
exposure to organics, a value of 0.001 is used for dermal exposure to inorganics, and a value of 1 .0 is
employed for all other routes of exposure.

Support for the Use of AAFs in Agency Guidance

The use of absorption factors is recommended by USEPA for use in risk assessment when the
"medium of exposure in the site exposure assessment differs from the medium of exposure assumed
by the toxicity value" (USEPA, 1989). In more recent guidance (USEPA, 1992), USEPA states:

The applied dose, or the amount that reaches exchange boundaries of the skin, lung or
gastrointestinal tract, may often be less than the potential dose if the material is only partly
bioavailable. Where data on bioavailability are known, adjustments to the potential dose to
convert it to applied dose and internal dose may be made.

This may be done by adding a bioavailability factor (range: 0 to 1 ) to the dose equation. The
bioavailability factor would then take into account the ability of the chemical to be extracted
from the matrix, absorption through the exchange boundary, and any other losses between
ingestion and contact with lung or gastrointestinal tract.

Oral Bioavailabilitv of Chemicals in Soil

Oral bioavailability is a measure of the degree to which a chemical may be systemically absorbed
following ingestion. Some chemicals are absorbed almost completely (100 percent bioavailability)
when ingested in pure form. Other chemicals may pass through the body largely unabsorbed. In part,
the physical characteristics of the chemical affect the amount absorbed. In general, as the lipophilicrty
of a chemical increases, its absorption across the gastrointestinal tract increases.

In addition, the oral bioavailability or absorption of soil-bound chemicals is also dependent upon the
rate at which chemicals dissociate from the soil or slag matrix in the gut. Soil-bound chemicals,
particularly inorganics, are usually absorbed to a lesser degree than chemicals in pure form
(Paustenbach, 1987; Goon et al., 1990, 1991; Sheehan et al., 1991; Sheppard et al., 1995, Magee et
al., 1996). The reduced absorption is a result of hydrophobia attraction between the chemical and soil
matrix. The greater the degree of affinity between a chemical and soil, the less likely that a soil-bound
chemical will be absorbed upon ingestion. Absorption of the pure chemical in the gut is inherently
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RESPONSE TO COMMENT USAGE (2/01 )-7

The following text and table will be added at the end of the introductory text of
Appendix G:

INSERT-21:

As shown in Table G-1, TACO Tier 1 soil to groundwater screening values
were not available for the following 23 constituents:

• 2,4-DB
• 2-Butanone (MEK)
• 2-Hexanone
• 2-Nitroaniline
• Aluminum
• Calcium
• Chromium
• Cobalt
• Dibenzofuran
• Dicamba
• Iron
• Lead
• Magnesium
• Manganese
• MCPA
• MCPP
• Molybdenum
• Potassium
• Silver
• Sodium
• Total 2,3,7,8-TCDD TEQ
• Total PCBs
• Vanadium
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Of these, the following 5 are essential nutrients:

• Calcium
• Iron
• Magnesium
• Potassium
• Sodium

USEPA provides soil screening levels (SSLs) (USEPA, 1996a,b, as
referenced in Section 8 of the HHRA report) for the soil to groundwater
pathway for the following 5 constituents (followed by the SSL value for a
DAP of 20):

• Chromium III (any value protective of underlying groundwater)
• Chromium VI (38 mg/kg)

Although soil concentrations exceed the hexavalent chromium screening
value in Transect 1 surface soil, Transect 2 surface soil, Transect 7
subsurface soil, Site I surface soil and Site L surface soil, there is no reason
to believe that hexavalent chromium is present at the site. Therefore,
chromium is not identified as a COPC for the soil to groundwater pathway.

• Lead (no soil to groundwater SSL - direct contact evaluation
appropriate for this constituent)

• Silver (32 mg/kg)
There are no exceedances of the SSL for silver.

• Total PCBs (no soil to groundwater SSL - direct contact evaluation
appropriate for this constituent)

• Vanadium (6,000 mg/kg)
There are no exceedances of the SSL for vanadium.

The purpose of the soil to groundwater screen is to identify where soils may
serve as a source of constituents to underlying groundwater. The Sauget
Area 1 Sites have been in place for many years, and have not seen recent
disposal activity. Therefore, it they are serving as a source of constituents
to underlying groundwater, those constituents should be detectable in
groundwater at levels of concern. Therefore, the list of groundwater COPCs
was compared to the list of remaining constituents lacking soil to
groundwater screening values to determine if significant leaching has
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occurred. The following constituents were not identified as COPCs in
groundwater. Therefore, they are eliminated from further consideration in
the soil-to-groundwater pathway:

• 2,4-DB
• 2-Butanone (MEK)
• 2-Hexanone
• Aluminum
• Cobalt
• Dibenzofuran
• Dicamba
• Manganese
• MCPA
• MCPP

Therefore, the following 3 constituents are detected in soil and identified as a
COPC in groundwater

• 2-Nitroaniline
• Molybdenum
• Total 2,3,7,8-TCDD TEQ

2-Nitroaniline was detected in one soil sample in Site I, and was not
identified as a COPC for soil. It was identified as a groundwater COPC in one
well in Site H, but was not detected in Site H soil. Therefore, 2-nitroaniline is
not identified as a soil to groundwater COPC.

Molybdenum was identified as a groundwater COPC in one well in Site G.
Although it was detected in soil samples from Site G, all concentrations were
below background. Therefore, molybdenum is not identified as a soil to
groundwater COPC.

Total 2,3,7,8-TCDD TEQ was identified as a direct contact COPC in Site H and
Site I soils. Total 2,3,7,8-TCDD TEQ was also identified as groundwater
COPC in sample locations in Site G, Site H and Site I. Given the limited
mobility of dioxins in the soil environment, there is the strong potential that
the observance of dioxin in groundwater at these Sites is due to its presence
in fill material that is saturated with groundwater rather than due to transport
from the soil to groundwater. Therefore, Total 2,3,7,8-TCDD TEQ is not
identified as a soil to groundwater COPC.
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Table G-1
Evaluation of Constituents Lacking Soil to Groundwater Criteria
Sauget Area 1 - EE/CA and RI/FS
Human Health Risk Assessment

Constituents Without Soil
to Groundwater Pathway

Survey Values

2,4-DB
2-Butanone (MEK)
2-Hexanone
2-Nitroaniline
Aluminum
Calcium
Chromium
Cobalt
Dibenzofuran
Dicamba
Iron
Lead
Magnesium
Manganese
MCPA
MCPP
Molybdenum
Potassium
Silver
Sodium
Total 2,3,7,8-TCDD TEQ
Total PCBS
Vanadium

Eliminated from further consideration based on:
Essential
Nutrient
Status •

X

X

X

X

X

'Comparison
teUSEPA

;v:;.;SSLs':.:H'

X

X

X

X
X

Not a COPC in
Groundwater

X
X
X

X

X
X
X

X
X
X

See Text for
Explanation

X

X

X

Notes:
SSL - Soil Screening Levels
COPC - Constituent of Potential Concern
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